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PREFACE TO THE FIRST EDITION 

Although in the past a number of treatises on the subject of the Indian 
Indigenous Drugs have appeared, no apology is needed for presenting a new 
book to the reader. The subject is old, but it has not lost its interest with time. 
On the other hand, there is reason to believe that it is attracting more attention 
from the medical profession and the general public. It is thought that from 
the vast array of the materia medica of the indigenous systems, investigation 
and research might bring to the scientific world many useful remedies for the 
alleviation of human sufferings. Although a systematic study of the indigenous 
drugs was begun nearly a century ago and admirable attempts were made by 
the early European and Indian workers, the progress has been slow. The reason 
is not far to seek. Scientific methods of chemical investigation of plants have 
only been known during the last thirty years or so. Properly equipped labora- 
tories for carrying out the physiological and pharmacological tests did not exist 
in India till recently, and lastly the critical evaluation of therapeutic remedies 
was not possible for want of suitable research hospitals. As the Professor of 
Phamiacology at the Calcutta School of Tropical Medicine and as a Physician 
to the Carmichael Hospital for Tropical Diseases, I have had the good fortune 
of not only having well equipped chemical and pharmacological laboratories at 
my disposal, but also facilities for carrying out clinical trials. Collaboration with 
and help of colleagues at the School, experts in all the various important branches 
of medicine, made the task less difficult. The generous grants given to me by 
the Indian Research Fund Association enabled me to study these drugs through 
all the different stages. 

In this volume an attempt has been made to present these observations to 
the medical profession, research workers, pharmaceutical chemists and manufac- 
turers. Though the book has been based mainly on the work done by myself 
and my colleagues in the Department of Pharmacology and Chemistry, a r&ume 
of practically all recent investigations on the subject of Indian Indigenous Drugs 
has also been included for the convenience of the reader. 

The book is divided into five parts. The first part is entirely devoted to 
general considerations regarding the necessity of research into the vast domain 
of the indigenous drugs, with special reference to the problems which presented 
themselves to me during the course of this work. The term ‘indigenous drugs' 
has been used in a comprehensive sense and has been taken to include not merely 
those drugs which were originally the natives of India, but also the exotics which 
have been cultivated at some time or other and have become completely naturalised 
to the soil. The lines on which efforts of the worker should be directed in order 
to achieve useful results have been clearly indicated. The methods of effecting 
economy so as to bring the treatment of disease within the means of the poor 
masses in India, and the desirability of using crude drugs, which are cheaper, in 
place of the refined and finished preparations, have been discussed. A special 
reference has been made to the cultivation of important medicinal plants in India. 
This part, it is confidently hoped, will provide much food for thought to all those 
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who are interested in the study of the Indian medicinal plants and in making the 
country self-supporting so far as the medicinal drugs are concerned. 

The second part deals with the pharmacopoeial and allied drugs. No effort 
has been made here to present the botanical, chemical, pharmacological and thera- 
peutic details which can be found in any of the standard works. It has been my 
aim throughout this section to draw the attention of the reader to the enormous 
possibilities which exist with regard to this group of drugs and which if worked 
up might be of great economic benefit to the country. This phase of the problem 
of the indigenous drugs has thus far received little or no attention from the 
professions of medicine and pharmacy in our country. 

The third part deals with the drugs used in the indigenous medicine. The 
chief object here has been to present to the reader a short account of the chemical 
composition, the pharmacological action and therapeutic uses of these drugs. This, 
it is hoped, will help the medical practitioners and others interested to judge the 
merits and demerits of a particular drug and to decide whether to use it or not. 
No attempt has been made in this section to give all the general information avail- 
able in the old literature. For such information the reader is referred to such 
excellent works as D)nnock's Pharniac agraphia Indica, Watt's Dictionary of the 
Economic Products of hidia, Kirtikar and Basu's Indian Medicinal Plants, etc. 
Nor is it intended to enter much into the province of the systematic botanist and 
pharmacognosist. Only such botanical and descriptive data have been given as 
are absolutely necessary for ordinary purposes. 

In Part IV a glossary of all medicinal plants growing in India has been 
given. This is by far the most complete list so far prepared and includes over 
two thousand plants. The active principles contained and the purposes for which 
they are used in the indigenous medicine arc briefly indicated. References to 
any work published are given. In addition to medicinal plants this part contains 
a short description of drugs of animal and mineral origin used in the indigenous 
systems of medicine.. Lists of plants containing poisonous principles and plant 
remedies used in the treatment of snake*bite and scorpion-sting have been included. 

Part V gives a short description of the common bazar medicines of India, 
their important vernacular names and their popular uses. After this a separate 
index of the commonly used vernacular names has been provided. This will 
enable the reader to trace a drug if he knows one of the common names by which 
it is known in any part of India. 

The present volume owes its inception to an invitation extended to me by 
the Patna University to deliver a course of lectures in connection with the Sukhraj 
Ray Readership in Natural Science during 1929-30. The medical and economic 
aspects of some Indian medicinal plants formed the theme of these lectures. The 
interest evinced in the subject has been shown by the fact that letters and enquiries 
have been pouring in from all parts of India. For this reason the idea of extend- 
ing the scope and presenting the subject matter in book fonn was conceived. 
This idea, however, could not be put into a practical shape for some time as 
I went on deputation as Chairman of die Drugs Enquiry Committee appointed 
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by the Government of India to consider the question of the quality of medicinal 
drugs on the Indian market. Personal contact with the professions of medicine 
and pharmacy during my all-India tour further impressed on me the necessity 
and utility of such a publication. On the nucleus of the Patna lectures, there- 
fore, the present superstructure has been built. In its general plan and arrange- 
ment, the present volume bears a close resemblance to the lectures originally deli- 
vered but considerable amount of new material has been added. I take this 
opportunity of conveying my deep sense of appreciation to the authorities of the 
Patna University. 

1 have very great pleasure to acknowledging the assistance I have received 
in writing this book from Dr. B. Mukherji, my former pupil and now my assistant 
in the department of Pharmacology and Dr. S. Ghosh, Professor of Chemistry. 
But for the great interest taken in this work by all the members of the staff 
of the two departments it would not have been possible for me to complete the 
work in such a short time. They have helped in the compilation of the list of 
indigenous drugs, in tlie collection of references and in the preparation of the index. 
This has been a very tedious and laborious work. Dr. I. B. Bose has rendered 
valuable assistance in finally checking references, scrutinizing the proofs and in 
getting the book through the press. To all these workers I am very grateful. 
To Dr. L. E. Napier and Lieut.-CoI. R. Knowles I owe a great debt of gratitude 
for the critical reading of the proofs and for valuable suggestions which have 
saved the book from many blemishes. I wish to convey my deep sense of appre- 
ciation to Lieut.-Col. H. W. Acton, c.i.e., Director of the School of Tropical 
Medicine, who initiated me to research, the outcome of which is the present volume. 
His advice at every stage of this work has been invaluable. 1 also wish to place 
on record the encouragement given to the study of the Indian Indigenous Drugs 
by the Governing Body of the Indian Research Fund Association, Major-General 
J. W. D. Megaw, c.i.e., k.ii.p., i.m.s., formerly Director of the School and now 
the Director-General of the Indian Medical Service, and Major-General J. D. 
Graham, c.b., c.i.e., k.h.s., i.m.s.. Secretary of the Association. To the editors 
of the Indian Medical Gazette and Indian Journal of Medical Research, the two 
periodicals in which most of my work on the indigenous drugs has been published, 
I am grateful for permission to make use of the papers for the purposes of the 
book. Those who are interested in details of this work would be well advised to 
read the original papers, references to which are all given in the book. To 
Mr. N. Mukherjee and staff of the Art Press I am grateful for the care they 
have bestowed in printing and publishing this volume. 

School of Tropical Medicine R. N. CHOPRA 

Calcutta 
November, 
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PART 1 

!IHE mEDIOAL AND ECONOMIC ASPECTS OF 
INDIAN INDIGENOUS DRUGS 

I 

fflstorioal and General. — It is desirable to point out at the outset that the 
term ‘Indigenous Drugs' has been used in its widest sense so as to include within 
its scope not merely those drugs which were originally the natives of India but 
also those which have been introduced from outside and have become completely 
naturalised. Drugs which are cultivated in India, whether used in the indigenous 
systems of medicine or in the pharmacopoeias of various Western countries have 
also been brought within the purview of that expression. 

The Indian indigenous drugs have great importance both from the professional 
and economic points of view. Medicine is a very ancient art, and drugs have 
been used in days of antiquity as far back as history can take us. It is impossible 
to think of medicine as something not connected with treatment, and drugs have 
formed an integral part of treatment from the commencement of human memory. 

The Antiquity of Indian Materia Medica. — The history of medicine in 
India can be traced to the remote past. The earliest mention of the medicinal 
use of plants is to be found in the Rigveda, which is one of the oldest, if not the 
oldest, repositories of human knowledge, having been written between 4500 and 
1(500 B.C. In this work mention has been made of the Soma plant and its 
effects on man. In the Atharvaveda, which is a later production, the use of 
drugs is more varied although it takes the form, in many instances, of charms, 
amulets, etc. It is in the A)airveda, which is considered as an Upaveda ( or 
supplementary h)min8 designed for the more 4etailed instruction of the mankind), 
that definite properties of drugs and their ums have been given in some detail. 
Ayurveda, in fact, is the very foundation ^ne of the ancient medical science 
of India. It has eight divisions which deal With different aspects of the science 
of life and the art of healing. The age of Ayurveda is fixed by various Western 
scholars somewhere about 2500 to 600 b.c. The eight divisions of ' fhe 
A3rurveda were followed by two works written later, i.e., Susruta and Giaraka. 
About the date of Susruta there is a great deal of uncertainty but it could not 
have been written later than 1(X)0 b.c. In this work surgery is dealt with in 
detail but there is a comprehensive chapter on therapeutics. Charaka, written 
about the same period, deals more with medicine and its seventh chapter is taken 
up ratirely with the consideration of purgatives and emetics. In the twelve 
chapters there is to be found a remarkable description of materia medica as it 
was known to the ancient Hindus. The simple medicines alone arc arranged 
by ftis author under forty-five heads. The methods of administration of drugs 
fullv describetl and bear a striking resembltoce to those in use at the present 
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time; even administration of medicaments by injections for various disease 
conditions has not failed to attract notice and attention. From Susruta and 
Charaka various systems dealing with different branches of medicine sprang up. 
Dr. Wise (1845) mentions two qrstems of Hindti sui||e‘ty and nine systems of 
medicine, three of materia medica, <«e of posoh^, one of pharmacy, and three 
of metallic preparations alone. From these one can gather the strength and 
"dimensions of the scientific knowledge of ancient India regarding therapeutic 
agents both of organic and inorganic origin. Even anaesthetics in some form 
or other were not unknown. ‘Bhoja-prabandha', a treatise written about a!d. 980 
contains a reference to inhalation of medicaments before surgical operations and 
an anaesthetic called ‘Sammohini’ is said to have been used in the time of Buddha. 

From this period down to the Mohammedan invasion of Indiai, Hindu 
medicine flourished. Its progress may briefly be traced through four distinct 
stages, namely (1) the Vedic period, (2) the period of ori^nal research and 
classical authors, (3) the period of compilers and also of Tantras and Siddhas 
(Chemist-physicians), and (4) the period of decay and recompilation. During 
Ae second and third periods the progress was remarkable in every respect and 
Ayurveda then attained its highest development. Towards the close of this 
period Ayurvedic medicine made its way far beyond the limits of India. The 
nations of the civilised world of that time eagerly sought to obtain information 
regarding the healing art from the Hindus of those times, the influence of Hindu 
medicine permeated far and wide into Egypt, Greece and Rome and moulded the 
Greek and Roman medicine and through the former, Arabic medidne also. 
JacolUot veiy rightly and pertinently remarked, “We should not forget that 
India, that itmense and luminous centre m olden times, was in constant com- 
munication with all the peoples of Asia and that all the philosophers and sages 
of antiquity went there to study the science of life”. There are unmistakable 
evidenas in the Grecian and Roman medicine of the influence of Hindu med icin e- 
Hellenic cmlisatim came most intimately in contact with Indian civilisation through 
the conquests of Alexander the Great. During this period Indian medidne was 
at its zenith and the knowledge of the Hindu physicians in the domain, of drug 
ther^y and toxicology was far in advance of others. They made an intensive 
smdy of the properties of every product of the soil and systematiadly devoted 
thetr attention to the study of disease and its treatment with drugs. The skill 
of these physidans in curing snake bites and other ailments among the soldiers 
of the Grwian camp bears testimony to this. No wonder then that the Grcdan 
me*^e imbibed in a large measure the knowledge of the healing sdence and 
ennehed its materia medica from those of the Hindus. There is reasoq to believe 
that irany Greek philosphers like Paracelsus, Hippocrates and Pythagoras actually 
visited the East and helped in the transmissitm of Hindu culture to thek own 
countries. The work of flic great physidan Dioscoroides definitely diows to 
what e^t the andents were indebted to India and the East for thdr medidne. 
Many Indian fdants are mentioned m his first work, particulariy the ammattc 
group of drugs for which India has always been famed. The smoldi:^ of 
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in cases of asthma, the use of nux vomica in paralysis and dyspepsia, and the 
use of croton as a purgative can be definitely traced to have originated from 
ancient India. Even the effects produced by excessive smoking of datura came 
to their notice. 

The Romans also took a great interest in Indian drugs. There is evidence 
to show that an extensive trade in Indian drugs existed between India and Rome 
many centuries ago. The country, with enormous variabilities of climate and 
with such wonderful ranges of mountains as the Himalayas, was from the earliest 
times, recognised as a rich nursery of the vegetable materia medica. In the days 
of Pliny, this drug traffic assumed such enormous proportions that he actually 
complained of the heavy drain of Roman gold to India in buying costly Indian 
drugs and spices- The following extract from the writing of an English student 
of Oriental literature will be of interest in this connection. In the course of a 
lecture, Captain Johnston Saint, mentioned the extraordinary advance made 
both in surgery and medicine in India when Europe was groping for light in 
her cradle in Greece. Says he ‘Tf then this is what we found in surgery, what 
may we not find in medicine from India — ^that vast and fertile country which 
is a veritable encyclopaedia of the vegetable world. The materia medica of the 
ancient Hindus is a marvel from which both the Greeks and the Romans freely 
borrowed'' 


n 

Evolution of the Present Indian Indigenous Drugs. — Decay of Indian 
Medicine. — ^After the period of the Tantras and Siddhas, the glories of the 
Hindu medicine rapidly waned and declined. Dutmg the invasion of India by 
the Greeks, Sc)rthians and Mohammedans successively, no original works were 
written and the Hindu medicine gradually began to decay. During the disturbed 
times that followed, a good deal of the existing Ayurvedic literature was 
mutilated or lost, and degeneration became discgi^ible ever3nvhere. Various 
branches of medicine passed into the hands of prielts, and drugs and herbs gave 
way to charms and amulets. The medicine man himself became a member of 
a subcaste of Brahmins to whom knowledge and kaming were chiefly confined. 
A large section of them began to think that the study and practice of the healing 
art, specially surgery, led to pollution. To touch the dead body was considered 
^ful and» dissection of dead bodies being discontinued, advancement in anatomical 
and surgical knowledge naturally declined. The Buddhistic doctrine of 'Ahimsa' 
also exercised a great influence in that direction. Though surgery declined to a 
great extent during the Buddhistic period, medicine again made rapid progress. 
It wks in this period that a large number of valuable drugs were added to the 
alrisady extensive materia medica, and drugs began to be systematically cultivated 
and' investigated; With the decline of Buddhism, degeneration set in all round — in 
knb^le^e, learning and practice of both medicine and surgcry--and the process 
of decay became .well advanced about the time of the Mohammedan inva^km. 
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With the advent of the Muslim conquerors, the decline was even more rapid. 
The invaders brought their own healing system, which was fairly advanced for 
that period, and as the Mohammedan rule became established, the old Hindu or 
the Ayurvedic system of treatment was rapidly thrown into the background. 
The Arabic system thus introduced, became the state system of relief. Professor 
Brown, in his lectures delivered before the Royal College of Physicians, showed 
how greatly Arabian medicine was influenced by the Greek learning in the early 
centuries of the Christian era. Although the chief pursuit of the chemists abouj: 
this time was the Philosopher’s Stone and the Elixir of Life, they nevertheless 
made many real discoveries. How many of these we owe to the Arabs is apparent 
from such words as alcohol, alembic and the like, still current at tke{»resent time. 
There is no doubt that it was in the domain of chemistry and materU medica that 
the Arabs added most to the body of scientific doctrine which -they inherited 
frdm the Greeks. Leclerc in his ^Histoire de la Medicine Arabe\ points out 
that even a century earlier than the Arab conquest of Egypt, the process of 
assimilating the Greek medicine had begun. The Arabian medicine was also 
influenced by the Persian Jundi-Shapor School which flourished in Persia in 
the fifth century a.d. This is evident from the fact that there is undoubtedly a 
Persian element, especially in materia medica, in which the Arabic nomenclature 
plainly reveals, in many instances, Persian origin. About the middle of the 
eighth century, when the city of Bagdad was newly founded, the great stream of 
ancient learning began to pour into the Mohammedan world and to reclothe itself 
in Arabian dress. The Mohammedan system of medicine thus brought with 
it a rich store of its own materia medica, quite unknown to the country. 


Advent of Arabian and Western Medicine. — The Arabian or the 
Mohammedan medicine prevalent during the reign of the Pathan and Moghul 
d3Uiasties unfortunately did not make much progress after its introduction into 
the country and with the fall of the Moghuls it rapidly decayed. During the 
intimate contact between the old Hindu medicine and the Arabian medicine, which 
lasted for many centuries, there was a great deal of intenningling and each 
utihsed the materia medica of the other. The result was that, though both the 
^tems ^d declined, a rich store of the combined materia medica was left 

Europeans— first the Portuguese, then the French 
and lastly the Enghrfi— the decline was still further marked. 


atiA established, the Western system was introduced 

Md It was primarily intended to give relief to those who administered the counby. 
As there was no proper system of medical relief in vogue at that time, the newlv 

, the appreaati™ rad the denraid for it eMemied nil ova the coman, 

t S people rad ttS, 

- Tl "?“■ i“ o™ tmteri. medica rad W 

^ ftrfter mtetmmgtoig rad mtrodiicttoi. of new nraBeima i«, d*' 
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“This, in brief, is the story of the evolution of what are commonly known 
as the Indian indigenous drugs. A combination of all drugs from the three 
sources constitute the Indian indigenous drugs with which we are concerned today. 


• 

Attempts at Bevival Indigenous Systems. — The Indian systems of 
medicine liave been regarded by many of the Western scholars interested in 
Oriental studies as a rich mine of knowledge from which many useful things 
might possibly be unearthed. It has been said that the medicine of India was 
permeated with the scientific spirit as evidenced by a desire, by observation and 
experiment, by induction and deduction, to probe the secrets of nature and to 
build thereon a rational system of medicine. On the other hand, contrary opinion 
is also not wanting that no benefit will be derived by a study of the old systems 
which are based mainly on empiricism rather than science. This reasoning, 
however, does not seem to be based on sound logic. A system which has 
survived to such an extent the ravages of time, cannot be entirely brushed aside 
as xmscientific. The opinion of Dr. Hugh S. Gumming, a former Surgeon- 
General of the United States Public Health Services, is worth recalling in this 
connection. He has expressed the belief that any system of medicine or, for 
that matter, any ancient usage or custom that has held its own for generations 
usually has something at the back of it, no matter how little it appears to be 
supported by modem science. According to him, for generations the fact that 
the American Indian hunters always chose the liver and the white men the meat 
when the animals they had trapped or killed were divided, was quoted as proof of 
their ignorance and primitive development. Yet the great nutritive value of 
liver has come to be recognised and its value iii treatment of anaemia is now 
established. In the light of these and other facts, old systems cannot be 
summarily condemned as useless and would fora|[ fitting subjects for enquiry and 
investigation. T 

Of late years, a spirit of enquiry and reseiKh into the ancient systems has 
been discernible among the people of the soil. Even a distinct reaction in favour 
of the revival of old systems has been appar^ in many parts of the coimtry. 
As a result of this, considerable interest has been evinced by the public and by 
the medical profession regarding the use of uuigenous drugs in the treatment of 
disease. Indeed it has been argued that, apart from eccxiomic considerations, 
these dn^s are more suited to die habits of the people and the climatic conditions 
that prevail in this country. The question of the restoration and develofanent 
of the indigenous systems of medicine has been discussed by the legislatures bf 
the vwious. States of the Union. It has been itifued that no more tlian 20 per 
Cent, of the {xq^lation of this vast country even now have access to the Western, 
sdentific medicine and dwt the remaining have to rely on the old systems in 
some form or odier and on the indigenous materia medica. This fact was fully 
the authorities concerned. Lord Hardinge, in the course of an 
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address, said, ‘When I remember how many millions of people in India are beyond 
the reach of allopathic aid provided by the Government and how many of those 
who had means of access to consult the best doctors still prefer to be treated 
in accordance with the indigenous systems of medicine, I come to the conclusion 
that I should be wrong to discourage the scheme which aims at improvement 
and development of this branch of medicine’*. 

The difficulties, however, in the wholesale revival and deydopmeht of these 
systems are very great and are freely acknowledged even by the learned exponents 
of these systems. When it is remembered that the A)mrvedic system of medicine 
lias been practically stationary for about fifteen hundred years and that no attempt 
has been made to advance the knowledge in conjunction with the progress of 
the world, one would find it very difficult to reconcile the old theories of two 
tJiousand years ago, however much one may stretch their significance, with the recent 
advance of the world in science. After imparting instruction to the Ayurvedic 
students in modem physiology, bacteriology, pathology, etc., to ask them to apply 
the doctrine of vayu, pitta, kapha, etc., to explain the causation of disease, might 
not be convincing to them and might bring nothing but chaos and discord to 
their minds. The students trained under such a system might neither be good 
at one nor the other. The same is the case with the Mohammedan medicine. 
Attempts at the revival of these systems in their present form are bound not to 
succeed. 


IV 

Necessity for Research in Indigenous Drugs,^ — ^While it is not our object 
here to consider the merits of such revival we have no doubt that out of the large 
number of drugs used by the Kavirajes and Hakims for centuries past and still 
in use, there are many that deserve the reputation they have earned as cures. 
History shows that many of our important pharmacopoeial drugs were known 
and were also used in some form or other possibly long before they were introduced 
into the Western medicine and before their actions were investigated on scientific 
lines. On the other hand, there are sure to be others of little therapeutic value 
that are given merely because they are mentioned in some old manuscripts, and 
no one lias taken the trouble to confirm the truth of these statements. Attempts 
must be made to separate the good ones from the useless ones and for t Ws a 
systematic investigation of these drugs must be undertaken. Medicine is a 
pro^essive scien<^; in every department an attempt is being made to replace 
empiricism by rationalism and nowhere is this more evident than in the science 
of pharmacology and therapeutics. 

Thus, when it is said that a drug like Saraca indica (Asoka) is Useful in 
menorrhagia or Cephalandra indica (Telakucha) in diabetes, or Bccrhamta diffum 
(Punatt^va) in dropsy, the profession will not accept these assertioni^, as tliese 
are symptoms and signs and not diseases; what we want to know is their partiaihur 
v^ue in diese various conditions and how diey help to restore the tissues to tbidt 
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normal condition. The scientific mind is not satisfied by mere statements, no 
matter from what source they originate, unless corroborated by clinical and 
experimental evidence. This of course necessitates careful and laborious work, 
which means time and extensive study. The active principles responsible for 
the therapeutic action have to be isolated and worked out. The way in which 
the effect is brought about and the manner in which the important organs of the 
body are affected has to be determined by animal experiments. The question of 
making suitable preparations and their preservation so as to make their potency 
independent of climatic and seasonal variations next assumes prominence. The 
standardisation of drugs and preparations by chemical and biological methods of 
assay is an important factor to secure therapeutic uniformity so that the amount 
of active principle in each dose is not subjected to irregular variations. These 
variations, for obvious reasons, are most undersirable and many do more harm 
than good, especially when one is dealing with potent drugs. Fresh juices and 
decoctions may be efficacious but, for all practical purposes, their utility must 
necessarily be limited. Until these drugs are investigated on rational lines, their 
use by the profession in India must be restricted; while other countries not 
bound by these traditions will only use them when their utility is brought home 
to them by convincing proof. 

Much more could be done in furthering the cause of indigenous medicine 
and making it really useful to the people in this country by a thorough study 
of the indigenous drugs than by wholesale revivals of the old system under vastly 
changed environments. The active and useful drugs should be separated from 
those which are inactive and worthless, and they should be brought into use for 
relieving the sufferings of the vast masses of humanity in this country. The 
economic condition of the people is so low that they often cannot afford to use 
the expensive medicines of the Western system whiA are imported from outside. 
The result is that the majority of the people h^ve either to go without them or 
rely on the crude drugs sold in the bazar, many of which are active, while others 
are devoid of the therapeutic activity they are alleged to possess. 

V 

Value of Beseareli in Indigenous Drugs«-^The question may be asked what 
is the value of research in Indian Indigenous Drugs? During recent years 
chemistry has made rapid strides and remarkable progress has been recorded 
particularly in the field of synthetic chemistry. Chemists have s3mthesised very 
potent and effective remedies such as arsenicals and antimalarial compounds for 
the treatment of protozoal diseases and sulfdionamides for the treatment of 
bacterial diseases. The group of antibiotic drugs have revolutionised the treat- 
ment of m^y bacterial and rickettsial diseases and even some of the virus diseases 
are being Icmched. The diseases wb»ch were considered inaccessible a little while 
ago are now easily cured by their means. In view of all this, is there any 
ueo^ity for going on with researdb on indigenous drugs? Will it lead to much? 

we get anyffung by goipg on with this expensive and time-consuming work? 
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The reply to these questions has lately been given in the Editorial comments in 
the well-known and eminent Journal of Practical Medicine, ' TAe Practitioner 
in its issue of December, 1950. Under the heading ‘Indigenous Herbs’ 
it says, “The wise and experienced clinician never spurns an ‘old wife’s 
tale’ until he has good evidence for doing so. The lore of the countryman is 
built upon the experience of generations — often of centuries— and the 
data upon which it is based have often been obtained at a price in human lives 
which no modem research worker would ever dream of considering. It is 
particularly appropriate at the present moment, when the pharmaceutical companies 
of the world are emitting an unceasing flow of new synthetic drugs, that atten- 
tion should be turned to the possible remedies that may be found among indigenous 
herbs of this and other countries. Four examples of such research proving 
fruitful may be recalled. In eastern Mediterranean countries and in Arabia the 
local physicians often prescribe a decoction of the dried seeds of a local plant, 
Amtni visnaga, as a diuretic and as an antispasmodic in renal colic. Investiga- 
tions by G. V. Anrep and his colleagues in Cairo (Brit. Heart /., 1946, 8, 171) 
showed the active constituent to be Khellin, which they found to be an effective 
vasodilator with a selective action on the coronary arteries. Subsequent clinical 
trials demonstrated the value of Khellin in the treatment of angina pectoris. From 
ancient times the root of an indigenous plant, Rauwolfia serpentina, has been 
widely used in India and Malaya as an antidote to insect and snake bites, as a 
febrifuge, as a stimulant to uterine contraction, and as a sedative. R. J. Vakil 
(Brit. Heart /., 1949, 11, 350) investigated its use in hypertension and found 
it to have a marked hypotensive action”. 

“Even in the currently popular field of the chemotherapy of tuberculosis, 
indigenous plants are proving of interest. Thus, Japanese workers have isolated 
from a vine named Stephania cepharantha, and from a wisteria-like plant named 
5. sasakii^ the alkaloid cepharanthine which is being used for the treatment and 
the prophylaxis of tuberculosis in Japan (Jap. J. Exp. Med., 1949, 20, ^9). 
Chinese workers have been investigating the anti-tuberculous activity of a series 
of local plants, and Virginia Wang (Chinese Med. J., 1950, 68, 169) reports a 
prominent tuberculostatic activity in extracts of Copits root (Coptis chinensis) 
this activity apparently residing in its alkaloid, berberme sulphate. It is clear 
that much remains to be learned from a close study of indigenous herbs. It 
may well ^ that here lies one of the major contributions that countries sudi as 
China, India and Pakistan can make to the advancement of world health. Certainly 
this tendency should be encouraged by their colleagues in the West. We in &e 
West have learned much from flic old cultures of the East. May it not be that 
the East can contribute much of value in yet another field — ^that of therapeutics?” 

Since the discovery of ephedrine fron the Chinese drug, Ma Huang, Chinese 
materia medica have attracted considerable attention of many Western reseatCh 
workers, as also by Chinese workers in the same way that indigenous drug 
research is being conducted in this coutrtry. Two schools of study e^dst ih f^^lng 
and Shanghai which were engaged in the scientific' appraisal of the cljdgs ' hf 
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numerous Chinese indigenous drugs. According to Tonkin and Work^ a drug 
known as 'Chang shan has been proved to be an antimalarial more or less of 
the same potency as quinine. During the Second World War when China was 
almost completely cut off from the rest of the world, this drug was reported to 
have b^n used with considerable success. 

The fruits of the closely related plant of Ammi visnaga, Ammi majus have long 
been used by the Egyptians for the treatment of leucoderma. Research work 
has also confirmed that this condition can be cured by the oral administration of 
an extract made from this drug and subsequent exposure to sunlight of the 
white patches on the skin. A crystalline active principle, ammoidin has also been 
isolated. 

Rutin, now a well-known glycoside, originally derived from Ruta graveolens, 
has been reported from 40 different species of plants, including buck wheat, 
tobacco, elder and forsythia. Until 1942, it was a laboratory curiosity but now 
it is coming to be increasingly employed in the treatment of capillary fragility. 
Recently, an accidental discovery by a group of Pharmacologists has lead to what 
may be an important use of rutin in the treatment of the after effects of 
exposure to atomic radiation®. Many more such examples can be cited. 

Synthetic processes for which a chemist requires enormously high degrees 
of heat and pressure are being quietly carried by nature in plants at ordinary 
conditions of temperature and pressure. Chemists synthesised such alkaloids as 
quinine after intensive work extending over half a century whereas cinchona 
plant does this without difficulty everyday. Many active antibiotics occur in 
plants and this is yet an unexploited field. In fact we are only at the threshold 
of work of plant analysis and research. What is in store, no body but 
Nature alone knows. The research on these drug should therefore, for these 
reasons, go on for the good of the humanity. Even in Great Britain, Switzerland 
and the United States of America an intensive study of Indian indigenous drugs 
has been taken up in various research centres. 

Re-investigation of Known Indigenous Dirugs. — ^Another aspect of this 
work is re-investigation of well-known vegetable (^gs. Although some of these 
drugs have been known for many years, the last word has not yet been said about 
them. Podophyllum and its resin have long been known to cause irritation of 
inucous manbranes and even skin. It is probably knowledge of this fact which 
itikiated the use of podophyllum resin to destroy soft warts or condylomatas. 
Successful results were obtained by the local application of 25 per cent, suspension 
of the resin in mineral oil to venerial warts. This work was done with the 
American Podophyllum peltatum, but Indian podophyllum, P. hexandrum has 
even larger quantities of resin and podophyllotoxin, but the presence of a- and 
/?-peltatins has not yet been confirmed®. 

^Tonkin and Work, *A New Antiraalarial Drug*, Natuu, Land., 1945, 156, 6^30. 

*KnowlUm, et «/., Jour. Am. Med. Assoc., 1949, 141, 239* 

J^Mukerji. B„ ^Indigenous Drugs Research-— Present and Future, 1953. 
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"Dutch workers have recently reported the beneficial effects of extFaok qf 
liquorice for gastric ulcers; they also noted that about 20 per cent, of the patients 
developed cardiac asthma during treatment. Further investigation showed tl^t 
the extracts have an action by mouth similar to that of injections of deoxycortone, 
causing sodium retention and potassium loss and they report beneficial gffect of 
the treatment in Addison’s disease. One of the components of liquorice is 
glycerhetic acid which is a polyterpene whose structural formula shows a strik- 
ing resemblance to the Cyclopentano-phenanthrene steroids.” . . 

“Anotheir interesting development in the recent study of Digitalis is the 
emphasis on its ‘cardiotonic’ rather than on its ‘cardiotoxic’ properties and the 
reported discovery of a new glycoside ‘digicorin’. This glycoside, which has low 
toxicity, is claimed to possess the curative action of digitalis as distinct from that 
of the better known glycosides which are largely cardiotoxic. It can be extracted 
from the leaves of D. purpurea an«l D. lamia”. 

"Recent work on the anthraquinone group of purgative drugs has drawn 
attention to the importance of the form in which the anthraquinones occur in 
the crude drugs. Satisfactory chemical and biological methods of assay which 
have been developed show that the anthracene derivatives are highly active as 
anthranol’ glycosides, less active as free anthranols and much less active as free 
anthraquinones. Studies on these lines made on Senna, Rhubarb, Cascara and 
Aloes tend to clarify the exact nature of the active ingredients in these drugs. 
This will now enable preparations of potent and stable galenicals for therapy 
which were not possible before.” 


“Recent work on the American veratrum, Veratrum viride, has shown its 
usefulness for the treatment of hypertension and it is very probable that the 
European veratrum or White Hellebore has a similar action. The pharmaco- 
logical and clinical evaluation of veratrum has been greatly hindered by the 
complex chemistry of the drug. Already 15 alkaloids have been reported and 
some work on these has been done. Further studies might throw more light on 
Its nature and action.” 


It is difficult to form an unprejudiced opinion of the favourable reports on 
the deodorising properties of chlorophyll derivatives because of commercial claims 
calling attention to this new miracle material from Nature’s own storeroom. 
However, there is a remarkable unanimity in the conclusions reached by reliaWe 
lesearch workers on the deodorising value of the chlorophyll derivatives and also 
on their healing effects in the treatment of war wounds.” 


Such IS the trend of thought with regard to research on Indian indigenous 
drugs. A few examples given above show how the field for research in medicmal 
herbs IS being more and more widened for the benefits of suffering humanity. 


^torical ^ey of Besearoh in In^enona DruM—We have already 
traced the evolution of the indigenous drugs from the earliest Vedic times to the 
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advent of Western medicine in India. We will now glance for a moment into 
the ancient Sanskrit materia medica preceding the advent of Arabic medicine. 
Some old Sanskrit works dealing with the classification of vegetable drugs and 
the utilisation of their parts in medicine as practised by the Hindu physicians 
of 14 or 15 centuries ago provide a most interesting reading. In books like 
‘Kalpastanum* elaborate classifications of drugs and medicinal plants are given. 
Divisions are made under such headings as tuberous and bulbous roots, barks of 
root, barks of trees possessing peculiar smell, leaves, flowers, fruits, seeds, acrid 
and stringent vegetables, milky plants, those containing gums and resins, etc. In 
the same work the earliest references occur respecting botanical geography, the 
sites and climates of different plants, the soils and seasons for collecting medicinal 
plants, the duration of their efficiency, the method of storage and the weights 
and measures to be used in pharmacy. There is evidence to show that even in 
the early Buddhistic period, pharmaceutical gardens were established for growing 
drugs and herbs for supply to the physician. Elaborate directions are to be found 
regarding the manipulation of drugs, some of them by no means unworthy of 
methods in use at the present time. Detailed instructions are given on every 
conceivable point, such as the gathering time, parts to be collected, making of 
preparations from them, etc. Annual plants were to be collected before the 
ripening of the seeds, biennials in the spring and perennials in the autumn ; twigs 
were to be of first year’s growth ; the roots to be collected in, the cold season, the 
leaves in the “hot season, the barks and woods in the rains. No fewer than 26 
different forms of preparations have been described including decoctions and in- 
fusions in water and milk, syrups, expressions, distillations, powders, extracts 
medicated oils and fermentation products. While the knowledge of ancient Hindu 
physicians of medicinal herbs was very vast and ti,eir vegetable materia medica 
was extensive, it is curious to note that, though undoubtedly they had picked up 
many herbs growing in the mountains and in the having remarkably potent 
active principles, some of the plants, quite as acti^, growing side by side with 
the others, were left untouched. Such for examp^has been the case with bella- 
donna^ ephedra, artemisia, etc., all of which grow^m abundance in many parts 
of the Himalayas and. yet no notice was taken o^; them. Some of these very 
drugs were utilised by tihe^Chinese and Arabian mdical men of the correspond- . 
ing periods with success. The reason for this i$ very difficult to understand. 
After the period of decay had set in, very little intfSar^t centred in the new drugs. 
The knowit^e contained in Ayuryeda and other s^ilar books began to he cm- 
sii^red inspired and incapable of improvement by the ingenuity of man. The 
result was that not only did the existing knowledge remain at a standstill for 
nearly filtt^n centuries but much of what existed was gradually lost. 

We have already referred to the high standard of medical knowledge of 
the Mohamn®edans m the eighth and ninth cextturies of the Christian era. Adolf 
Fc^iaSm in his ^Zur Quellenkutide der Persischen Medissin' enumerates 400 Persian 
i^fcs, very few of which have been published, dealing entirely or partly with 
medical subjects Two of these works 'Abu Mansur Mu waffafl^s, Materia 
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Medica composed in A.a 950 and ‘Dhakhira-i-khwarazmsllilhi^ a system of 
medicine written in the twelfth century are well-known. In these books materia 
medica is divided into three parts, the first dealing with animal products, the 
second with simple vegetable drugs and the third with compound medicaments. 
In some ot these works mention has been made of drugs which produce anaesthesia 
before operation. In ^Shah-nama* composed early in the eleventh century Caesarean 
section practised on Rudaba, the mother of Rustam, has been described in which 
wine was used to produce unconsciousness. The Arabian medicine thus brought 
with it d rich store of its own materia medica and its exponents paid little 
attention to the indigenous drug resources. With the advent of Western 
medicine the inquisitive mind of the Eastern scliolars began to probe into the 
mysteries of the Indian medicinal plants. 

The study of Indian indigenous drugs was first begun in the early part 
oi the last century and it was then confined chiefly to the collection of available 
information about various medicinal plants. The earliest contributions were from 
the pen of Sir William Jones who wrote a memoir entitled 'Botanical Observa- 
tions on Select Plants*. This was followed in 1810 by John Fleming’s ‘Catalogue 
of Indian Medicinal Plants and Drugs’, Ainslies’s ‘Materia Medica of Hindoostan’ 
111 1813, and Roxburgh’s 'Flora Indica’ in 1874, Wallich, Royle and later Mouat and 
Macnamara did much towards resolving the chaos which existed in the vast mass 
of botanical material in this country into some degree of scientific arrangement. 
This was followed in 1841 by 0‘Shaughnessy's ‘The Bengal Dispensatory and 
Pharmacopoeia* which was the first book of its kind which dealt exclusively with 
the properties and uses of the medicinal plants used in Bengal In 1868 a 
‘Pharmacopceia of India’ was published under the aide editorship of Waring and it 
signalised a new epoch in establishing and recording the value of indigenous 
medicinal products. The more important drugs were officially recognised with a 
view to their eventual adoption in the British Pharmacopoeia. As a large number 
of the drugs, especially those in local use. were not studied in tliis work, Mohideen 
Sheriff published his 'Supplement to the Pharmacoixeia of India’ in the following 
year which added considerably to the utility of Waring’s work. 'Materia Medica 
of Madras’ by the same author which was edited and published after his 
death by Hooper is another very useful work dealing with drugs growing 
in the Madras Presidency and in use there. U. C Dutt’s translation 
of Sanskrit Materia Medica brought into prominence the drugs used by the Hindu 
physicians, and Fluckiger and Hanbury’s F’harmacographia* was another very 
valuable production which recorded important material relating to th^ mcdidhal 
products indigenous to India, fhe other works of comparatively recent date arc 
Dymock’s 'Vegetable Materia Medica of Western India’, 1883, followed by the 
publication of that very^ comprehensive book on the Indian medicinal plant^ the 
Pharmaoographia Indica’, in 1890-93 under the joint-editorship of .D 3 nnock, 
Warden and Hooper. It is a most careful and useful compilation containing 
a mass of information regarding the uses of the indigenous materia in^dica in 
die Eastern and \Vestern medicine. The most elaborate work of all' is ^ 



LltEfeATUtlE ON indigenous WIUGS 


13 


Dictionary of the Economic Products of Indb’ published in 18H9-1904 by Sir 
George Watt, the Reporter on the Economic Products to the Government of India. 
1 his monumental work not only gives a summary of all the previous work on the 
medicinal plants but every page of it teems with information regarding the use 
of different barks, roots, flowers, leaves and woods for different medicinal 
purposes. Notes are added regarding the cultivation of various drugs; the 
economic, importance of many of them with reference to their inland and export 
trade is also described. The quality of the drugs produced, the parts of the 
country to which they belong and even the results of their clinical trials by various 
medical authorities are meticulously recorded. Works published still later such 
as Kanai Lai Dey’s ‘Indigenous Drugs of India’ and Kirtikar and Basu’s ‘Indian 
Medicinal Plants’ are largely summaries and compilations from the above men- 
tioned literature. In the latter work, plates illustrating various important 
medicinal herbs are given which greatly help the worker in differentiating them 
from plants with which they are apt to be confused. 

Apart from the present volume another recent work on the subject is 'The 
Wealth of India’ 1949-53, a very comprehensive treatise which is being published 
under the auspices of the Council of Scientific and Industrial Research. This 
book is really a new edition of A Dictionary of Economic Products of India, 
published in 1889-1904, brought up-to-date. It will be published in ten volumes 
or so. The first five are already out and do credit , to the Editorial Board of the 
Council of Scientific and Industrial Research. In these books the results of 
investigations of many drugs on the lines indicated above are given. The research 
on Indian Indigenous Drugs, it will be seen has thus been put on sound scientific 
basis. 

The literature mentioned above is very valuable, as it contains not only 
information from Ayurvedic and Tibbi courseSn^t but also gives the results of 
personal observations and experiences of some pf the writers. There is no 
doubt that a considerable aitiount of botanical Investigation into the scientific 
names of drugs has been accomplished though ^re remains to be done in the 
case of some drugs to clear up many points witMrespect to their exact botanical 
sources. New drugs that have escaped the preilbiis investigators require to be 
explored in all Iheir details. Warden and Hoo|^ carried out a very laborious 
study of the chemical composition of many of thi^ important drugs. The Indigen- 
ous Drugs Committee did useful work and was itl^nsible for obtaining authentic 
specimens of tried remedies, making standard preparations and encouraging their 
use in the various Government institutions throuj^iout the: country. Besides these 
efforts, many individual workers have from time to. time taken up some drug and 
tried to establish its pharmacological action by modem methods of research, but 
these workers have been handicapped for want of properly equifped laboratories. 

Admirable as all theae attempts have been, yet the pharmacdogy of most of 
the indigenous remedies remained an unexplored field till recently. The reason 
of this was not far to seek. Investigatimis of this nature require a considerable 
mitlay ot money in the form of well-quipped ehemkal add pharmacolq^cal 
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laboratories, while a liberal staff of competent chemists and pharmacologists is 
another essential prerequisite. Medicine is now intimately related to chemistry, 
and the ultimate solution of most problems, whether physiological or biological, 
rests on some physical or chemical basis. This is forcibly presented to us in the 
study of the action of drugs. The importance of the co-operation of chemists 
at every stage of research work can only be realised by the workers themselves. 
If satisfactory results have to be achieved and if the work is to be carried out' 
on the same standard as other civilised countries, the co-operation of competent 
chemists is essential. Besides this the time and labour required to work out the 
chemical composition of a single drug are enormous. This may be judged from 
the fact that it would take an experienced chemist several months, perhaps a year 
or more, to isolate in a pure state and roughly describe the nature of the different 
chemical constitutents of a single crude drug. The determination of the chemical 
constitution of the active principles concerned would take a considerably longer 
tune even if the chemist devoted his time entirely to one active principle. The 
isolation of a sufficient quantity of the active principles and the testing of them 
pharmacologically would occupy several months. The magnitude of the task of 
working out all the drugs used in the indigenous systems of medicine transcends 
all imagination. There is such an enormous field for research in this direction, 
and so little has been done, that it is impossible for any one individual or any 
one institution to cope with it adequately. The co-operation and intimate associa- 
tion of a large number of sincere and devoted workers of ability is needed to 
find the truth. Oiairs in pharmacology should be founded by the various uni- 
versities and medical colleges, and facilities given for research work. 


The situation must however be faced. As the action of these drugs or their 
active principles can only be established by a careful chemical, pharmacological 
and clinical study, the investigation in all the three aspects should be carried 

m side by side. The experimental work on the pharmacological side can be 

done only in laboratories well equipped with all modem appliances. None existed 
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progress. Such semi-Govemmcntal orgpmisations as the Indian Council of Medical 
Research, the Indian Council of Agricultural Research and last but not the least 
-the Council of Scientific and Industrial Research Mve given very generous grants to 
various Medical Institutions and other research bodies for this work. In fact 
the last named, the Council of Scientific and Industrial Research, established in 
1950 the Central Drug Research Institute at Lucknow as one of the eleven major 
National Laboratories of India. One whole division of this great Institution is 
devoted entirely to the study of Indian Indigenous Drugs. With the dawn of 
Independence, therefore, this research has been put on a sound and firm basis. 


vn 

Main Aspects of the Ppoblem.— After a careful survey of the Indian 
medicinal plants three aspects of the problem forcibly presented themselves from 
scientific as well as economic points of view. The research work on indigenous 
drugs initiated by the senior author at the Calcutta School of Tropical Medicine 
was undertaken with three main objects in view: 

(1) To make India self-supporting by enabling her to utilise the drugs 
produced in the country, and by manufacturing them in forms suitable for 
administration. 

(2) lo discover remedies from the claims of Ayurvedic, Tibbi and other 
indigenous sources suitable to be employed by the exponents of Western medicine. 

(3) lo discover the means of effecting econoniy, so that these remedies might 
fall within the means of the great masses in India whose economic condition is 
very low. 

It is to the discussion of these three aspects which emerge from a 
study of the problem that the attention of the rca4«r is invited in particular. 

Phahmacopoeial and Allied Drugs. — Th<si first proposition is likely to 
lead to great results, because a large number of di^gs which grow in this country 
are known both to Eastern and Western medicine and the properties and actions 
in many cases are also not unknown. The reseai^ here has been diverted into 
two main channels. Firstly, there are many 4rugs of established therapeutic 
value which are in use in the pharmacopoeias of different countries. The majority 
of these grow wild and in great abundance in many parts of India and a certain 
number are even cultivated. Some of these were collected and exported, though 
an infinitesimal fraction of the quantity produced, to foreign countries and came 
hack to us in the form of standardised pharmaceutical preparations and active 
principles in pure condition, probably at a price many times of the original 
crude product. A host of others grew, matured and eventually died wiAout 
being put to any practical use whatsoever. There are numerous examples which 
will be dealt with at length in the subsequent pages but a few will suffice to 
illustrate the possibilities of their developmentt 
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Atropa acuminata grows in great abundance in a state of natur^ in the 
Himalayan ranges from Simla to Kashmir at an altitude of 6,000 to 12,000 feet 
above the sea level. Large quantities of the root were collected and were exported 
to Europe and America. Hyoscyamus niger is a native of the temperate 
Himalayas at an altitude of 6,000 to 10,000 feet and a good quality isi the drug 
can also be grown in the plains of the Punjab. A number of species of Mentha, 
Aconite, and Juniper, grow all over the Himalayas; Juniperus communis occurs 
abundantly in some part of Kashmir. Valeriana wallichii can be found in large 
quantities in Kashmir and Bhutan. A number of varieties of Artemisia grow 
in the northern Himalayas and the mountain ranges of the West Pakistan and 
santonin-bearing Artemisia brevijolia grows abundantly in Kashmir and the 
Kurram vallcv. A very good quality of Podophyllum emodi is met with in the 
higher shady temperate forests of the Himalayas from Sikkim to Kashmir at a 
height ot 7,000 to 9,000 feet. 

Besides these there are a number of pharmacopoeial drugs which are widely 
used by the medical profession, but which do not naturally grow in this country. 
They thrive, however, when they are cultivated under proper conditions in suitable 
parts of the country. Examples of such drugs are numerous but a few of the 
important ones such as Digitalis, Ipecacuanha, Eucalyptus, Cinchona, Jalap, etc., 
may be cited. They were introduced into India many years ago and are doing 
well. On account of the great demand for these drugs their production in this 
country would be of some economic importance, especially in view of the gradual 
extension of Western medicine among the masses. India possesses most wonder- 
ful variability so far as the temperature and general climatic conditions are 
concerned and as will be shown later every conceivable drug ranging from those 
growing in the hottest tropical and damp climates to those growing in dry, 
lemperaie and very cold climates can be grown and acclimatised in some part or 
other. From the geological point of view also every grade of soil from alluvial 
deposits to hard rocky formation and sandy deserts is met with. Professor 
Greenish of the I.ondon School of Pharmacy rightly said, “India, owing to the 
remarkable variations she possesses of climate, altitude and soil, is in a position 
to produce successfully every variety of medicinal herb required by Europe”. 

It should be remembered, however, that the soil, the season and the gather- 
ing time are some of the important variable factors with plants and it can hardly 
be expected that the amount of active constituents would be constant under all 
conditions. In some cases the quality is good and constant, but in many instances 
the percentage composition of the active principles has yet to be determined by 
careful methods of chemical and biological assay, to show that these remedies, 
growing in a state of nature, are as good in quality as those of the imported 
varieties. If they do not come up to the required standard, the best method of 
bringing them into general use by improving the quality of the active prmdples 
by suitable cultivation, in parts of the country where this can be done economically, 
has yet to be determined, ^ 
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Secondly, a large number of plants grow in India which, though not exactly 
the same, possess properties and actions similar to the imported and often expensive 
remedies, and would form excellent substitutes. Not infrequenty it is some 
closely-allied species which is pharmacologically just as active. That many sudi 
plants do exist, there is very little doubt; but since no effort has been made to 
work out their medicinal properties on scientific lines, or to confirm the work 
alresuly done, there appears to be a great deal of uncertainty about their action. 
Unless such work is done it can hardly be expected that they will be taken into 
use by the profession, in the place of more certain and tried remedies. Numerous 
examples come to one's mind but a few may be cited. Colchicum hd^um, grows 
on the slopes of the western temperate Himalayas and would form an excellent 
substitute for the official C. autumnale. Scilla indica grows extensively on the 
seacoast and on the drier hills of the lower Himalayas and the Salt Range and 
would make a good substitute for S. mariiima. Ferula narthex from which a gum 
resin resembling asafoetida can be obtained, grows in Kashmir. The properties 
of Picrasnta quassioides and Gentiana kurroo resemble those of Picrasma excelsa 
and Gentiana lutea respectively of the British Pharmacopoeia. 

More examples may be cited of substitutes. Such drugs are being investi- 
gated, their active principles are being worked out, their percentage composition 
is being determined, their action established and standardised and pharmaceutical 
preparations are being manufactured much to the eccmomic benefit of the country. 

vra 

India’s Foreign Trade in Dmgsu— ‘The economic importance of the first 
proposition can only be fully appreciated by studjj^ng the position of the drug 
trade of India. A study of the figures of the total talues of imports and exports 
during the first three or four decades of this ctifitury discloses that both the 
imports and exports of drugs steadily increased, jt'hus in the year 1906-09 the 
value of the drugs exported from India amounted to Rs. 15.S lakhs against imports 
which amounted to Rs. 73.0 lakhs. In the year 1926-29 the export and in^port 
values of drugs were respectively 42 lakhs and 200 lakhs. This shows the remark- 
able extent to which the trade increased and at first sight this would appear to be a 
very Satisfactory state of affairs. A closer scrutiny, however revealed that the 
imports are proportionately very much larger than the exports. This meant 
that while much raw material was going out of the country, very consideiable 
quantities of refined preparations manufactured in foreign countries were coming 
ihto the Indian market. The position was not improving although the averages 
of knports and exports for the pre- World War I, World War I, hnd post- World 
?y^ar T|H.TiQds and ano^t period of five years frcmi 1924-2S to 1928-29 diow a 
sfiglit ill imports and mat rise in exportSt | i 

" 3 , ^ ' ■ ' ' '■ ' ^ ^ /' 
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TABLE I 



Value of Imports 

Value of Exports 


Rs. 

Rs. 

Pre-World War I : average 

.... 94,10^ 

18,17,835 

World War I: average 

.... 127,85,189 

29,54,350 

Post- World War I: average 

.... 179,91,326 

36,15,878 

Average of 5 years (1924-25 to 1928-29) 

.... 166,40,196 

37,19,8?0 


If we now proceed a little further into details and carefully study the reason 
of the hr^e excess of import over export it is obvious that most of the imported 
drugs were standardised pharmacopoeial preparations such as purified alkaloids, 
in many cases manufactured from the same drugs that were exported; besides 
these there was a large import of proprietary or patent preparations. A perusal 
of the Table II shows that over 100.9 lakhs worth of the former group under the 
heading of 'other sorts of drugs and medicines* and 42.8 lakhs worth of the 
proprietary preparations were Imported in 1928-29. The proprietary and patent 
medicines exhibited a phenomenal increase during the five years, i.e., from about 
2S.0 lakhs to 42.8 lakhs. This showed the increasing extent to which the Indian 
market was being exploited by the manufacturers of these remedies. The figures 
showing pharmacopoeial preparations and cheniicals rose from 87.8 lakhs to 114.3 
Inkhs in 1927-28 but showed a slight decrease to 100.9 lakhs in 1928-29. The import 
drug trade, taken all round, showed a definite and marked increase. The other 
items of interest in this table are camphor, whose import was steadily on the 
increase, and the quinine salts, which showed some fluctuation but on the whole 
showed an appreciable increase. 

The most outstanding figures in the export Table III are those under the 
heading 'total drugs and medicines’ which show a presistent increase from 35.8 
Idkhs to 41.6 lakhs during the five years. This would appear to be promising 
but for the much larger increase in value of prepared drugs imported. 
A list of different drugs exported under the heads of 'other sorts , of drugs 
and medicines’, spices, oil seeds, narcotics, etc., in the Seaborne Trade Returns 
of India is given below. The list does not pretend to be exhaustive but furnishes 
only the most important drugs included under these groups. 

Aconitum napellus, Alstonia scholaris, Atropa belladonna, Altheea offtcinalu, 
Arachis hypog<Ba, Areca catechu, Anogeissus latifolia, Berheris aristata, Butea 
frondosa. Catechu nigrum, Swertia chirata, Cannabis indica^ Cocculus indicus, 
Cambogia indica, Croton tiglium., Cuminum fructus, Cmsalpinia bonduceUa, Cas^ 
fistula, Ephedra vulgaris, Datura fastuosa, Hemidesmus indica, Ipomcea hederacm^ 
f^lnalia chebula, Podophyllum indica, Papaver somniferum. Piper lon^m, 
P%peir n^m, Picrorhiza kurrooa, Ricinus communis, Saussurea lappa, Scmnam 
Vtgtnea M%ca, Zinpher ofikinale. 
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It will be seen from the list g^ven above that all these drugs in crude forms 
were annually exported from India to foreign countries at a nominal price, were 
utilised in various medical and allied industries and a portion of them, at any rate, 
returned to India in the form of expensive preparations. The finished products 
naturally fetched considerably higher prices and hence the increase in the export 
revenues only shows to what an extent the Indian raw materials were being utilised 
by the drug manufacturers of other countries to their benefit and the economic 
loss of India. 


IX 

Drogg Used in the hidigenons Medidne. — ^The second proposition of 
popularising and introducing new drugs to Western medicine is a more difficult 
one. Since the period of decay and recompilation, many of the effective remedies 
have been lost and a number of uncertain ones have come in. The result is that 
in the indigenous systems at the present time almost every plant and shrub grow- 
ing in the country has ascribed to it some medicinal virtue. These beliefs, in 
some cases, originate from the teachings of the ancient commentators and are 
leased on clinical data, but in others have no foundation whatever. Their introduc- 
tion was empirical and often a drug was used simply because a single case happened 
to have derived some benefit from it. In this way remedies have multiplied 
without proof but by belief, and, as they hail from all parts of India, no one seems 
to have a correct notion about their uses and properties. The employment of a 
large number of them would thus appear, as in Western medicine, to have been 
based on empirical evidence handed down from gaieration to generation. A 
thorough and cmnplete research into all these drugs would constitute the lifelong 
work of innumerable chemists, pharmacologists, and physicians. For practical 
purposes the method adopted has been to make use of the experience of Kavirajes, 
Hakims and others, and to take up those drugs whi<li have a great local reputa- 
tion for investigation before touching the less reputed remedies. Besides, many 
of these drugs have been clinically tried Iqr some o| the medical men practising 
AVestem medicine, who have expressed their opinion; regarding their efficacy; this 
has also been helpful in the selection of drugs to be imvestigated. 

Not infrequently, clinical trials are carried by workers themselves before taking 
up investigation of a drug on scientific lines. A large number of drugs are 
referred to by medical practitioners and others for opinion and often requests are 
made that, as the particular drug sent is useful, its investigation may be taken op 
at once. To avoid wasting time and money, it is tried on a series of cases care- 
fully foUowmg the instructions given. If the results obtained after such trials 
are satisfactory the drug is handed over to the diemists for analysis; if not, it 
is discarded. 

Identification of Indigenous Herbs. — ^The drugs are many in number and 
varied in character, and the process of inqmry is long, tedious and laborious. 
In addition to ffiese ffiere are other difficulties which confront the investigator and 
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have to be surmounted. Many of the remedies mentioned in the old books baffle 
and defy recognition and identification, and one cannot be certain from the descri^ 
tion whether the specimens obtained are of the particular drug described. 

The identification of drugs will remain a prime difficulty until certain 
prominent characteristics of each drug become established. No amount of verbal 
description of these drugs as given in the books will enable the botanists to identify 
some plants and parts which even in themselves do not invariably present the 
.same characteristics. The result is that there has been a good deal of confusion; 
many drugs are being sold under various names, different drugs under the same 
name, and even the learned Kavirajes and Hakims cannot say with certainty 
which is the authentic specimen meant in the old texts. We have often come 
across entirely different herbs being sold in different States under exactly the 
same name. A very careful enquiry has often to be niade in which considerable 
help can be obtained from the local names given to the herbs. There are 
professional castes who deal with the medicinal herbs, who have considerable 
knowledge of these plants, and who can throw much light where all other measures 
fail. In Central and Upper India Musheras, in Bengal people of such low castes 
as Maules, Bediyas^ Bagdis, Kaibartas, Pods, Chandals, Kaoras, and Karangas and 
on the Bombay side Chandras, Bhils and Gamtas, know a great deal about the 
herbs used in indigenous medicine and described in old books. 


Adulteration of Drugs.— From very early times adulteration of drugs was 
very severely dealt with in India. In the Buddhistic period anti-adulteration laws 
were drawn up on the lines of strictest severity and even the slightest carelessness 
on the part of the physician was vigorously dealt with. The dictum laid down 
was that ^all physicians who treat their patients wrongly shall pay a fine’. Un- 
fominately Aings were changed considerably with the decline of the Ayurvedic 
medicine. Partly on account of ignorance and partly because of deliberate inten- 
tion on the i^rt of dealers, adulteration of drugs has been practised for many 
entunes. Adulteration and substitution of one drug for another was so rife in 
the case of the indigenous drugs that the faith of the people of India became 
products of their own country. Outside India, drugs of Indian 
ahk considered worthless and unreli- 

reputation it once^S” ^ considerable portion of the 

me same standairi of quality as it was in former years. Similarly the bark of 
SlZ **T®^*« substitution of worthless barks; the aconites were equally 

^ *bat people are 
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deterioration or tampering with the quality or strength of drugs, very little distinc- 
tion could be made between imported and locally manufactured medicinal 
preparations. This evidence was not only from medical men who tried the drugs 
clinically but was also based on actual analysis of the drugs by such highly placed 
authorities as Chemical Examiners, Public Analysts, Officers in charge of Custom 
and Excise Laboratories, etc. Having regard to the seriousness and far-reaching 
character of the problem the Committee also collected a large number of samples 
of drugs at random from the different provinces of India and subjected them to a 
careful analysis under the supervision of experts. The results confirmed the 
views of the witnesses in all their different aspects and reinforced the impressions 
generally prevalent. Not only is there adulteration, but many of the firms sell 
packages which are considerably underweight. The traffic in such drugs is 
extensive and indiscriminate. Unless and until this practice of adulteration and 
substitution is stopped the trade in Indian drugs and the preparations made from 
them will not improve in and outside India, and the use of indigenous products 
in the treatment of diseases will not be successful. The fact, though well-known, 
should be emphasised that economy cannot succeed at the cost of efficiency. 

Drugs Usb:d in Indigenous Systems. — Hakims, Vaidyas and some of the 
firms manufacturing medicinal preparations mainly depend for the supply of the 
crude drugs on ordinary drug dealers (Pansaries) in the Bazar. While giving 
evidence before the Committee on Indigenous Systems of Medicine (1948), eminent 
practitioners of these systans complained that they found great difficulty in obtain- 
ing genuine drugs. The great majority of these available in the market are 
invariably either heavily adulterated or entirely replaced by cheap and worthless 
substitutes dressed up to resemble the genuine afticle. All the witnesses and, 
particularly the leading manufacturing firms doling with these drugs have 
expressed great dissatisfaction and have pressed |Dr early action to rectify this 
state of affairs. They expressed the opinion that o# account of difficulties involved 
in proper identification of medicinal plants, it ii difficult to get even genuine 
specimens of commonly used drugs in the market.^ 

In the course of time more and more drugs of vegetable origin were included 
in the indigenous materia medica and at the presdit time about 2, OCX) such drugs 
with alleged medicinal properties have been enlisted. No precise descriptions 
regarding their identification have even been recotded. There are of course some 
vague descriptions of plants but these are confusing and definite characters for 
identification are not available. Further, the science of pharmacognosy of the 
plants as known to Western medicine now, was unknown. As a result of these 
, vagne and confusing , descriptions some of the important drugs of Ayurveda are 
not traceable at all as for instance, Ashtwarg (a group of eight plants which arc 
considered to be veiy efficacious) are very difficult to trace at present. The drugs 
indigenous medicine are not only without any definite botanical descriptions, 
Ibere are also no diemi^al or biological laid down adywbere to 
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evaluate the quality of the crude material or the finished product prepared from 
them as is done in the pharmacopoeias of Western medicine. The only tests 
applied are colour, smell, hardness, etc., of the crude material. 

Since there is no proper Pharmacopoeia in the modem sense m the A)rurvedic 
or Unani systems where standards are laid to judge the quality of drugs and since 
there is no Government control over the sale of such adulterated and spurious 
drugs, the drug dealers (Pansaries) take full advantage Of this and sell to their 
customers an 3 ^hing that resembles or may be made to resemble the genuine drug. 
The Pansaries have become such adepts in the art of the adulteration and prepara- 
tion of spurious drugs that often even the learned Vaidyas find it difficult or even 
impossible to destinguish between genuine and spurious samples. It would not 
be an exaggeration to say that there is at present hardly any drug for which a 
Spurious substitute is not available in the market and of course at a comparactively 
much cheaper price. 

This is quite evident from a survey of about twenty commonly used drugs 
collected in the markets all over India by Handa, et al (Indian Journal of Pharmacy, 
Vol. VIII, No. 2, 1951). Practically all of them were highly adulterated. Drug 
legislation which has been enacted during recent years has done much to improve 
the quality of drugs and medicinal preparations of the Western medicine on the 
market in India. Unfortunately for reasons stated above and for want of any 
definite standards for comparison it has not been possible to enact any legislation 
to control the spurious and below standard drugs used in the Indigenous Systems 


X 

How to Effect Economy and Bring the Treatment Within the Means 
of the Masses. — ^The third proposition relates to the devising of expedients for 
effecting economy, so that these remedies may reach the masses. This is only 
possible if the price of the drugs can be considerably reduced; for, in a poor 
country like India, there are millions of people who cannot afford any kind of 
treatment, whether cheap or expensive, and have consequently to depend upon 
charitable medical relief institutions. The cost of drugs is so heavy that most of 
these institutions, which have only a limited annual budget for drugs, are not able 
to cope with the demand for such common and essential drugs as quinine, castor 
oil, magnesia, etc., to say nothing of the expensive medicines which are necessary 
and even indispensable. 

The only way in which drugs can be cheapened and brought within the means 
of the masses is to utilise the local resources and substitute the indigenous products , 
for the more expensive imported preparations of Western meffidne. This can 
be done by encouraging the production, collection and nmufactnre of the lodil 
materia medica by preparing pharmaceutical preparations in a systematic illuttmer. 
By local /productitm and substitution of equally potent drugs of Indian origin fb^ 
tile netted drugs, the cost of treatment can be considerably reduced. We have 
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already made reference to these remedies and the possibilities of their develop- 
moit Their active principles can be isolated, and standardised preparations such 
as tinctures, ^tracts, powders, etc., can be prepared without difficulty with 
inexpensive aiparatus. If this is done on a large scale, it will be possible not 
only to effect saving in the seaborne freight but in many other charges. 

During recent years considerable progress has been made in the direction of 
snanufacture of pharmacopoeial preparations and refined chemicals for medicinal 
2 )urposes from the crude products of this country. It will l>e appropriate here 
to take stock of the present position with regard to the drugs and pharmaceutical 
industry in the country and the import of finished products from abroad. It 
may be stated at once that the World War II gave a great impetus to the drugs 
and phaimaceutical industry in India. Owing to great home-demand for civil 
and defence purposes and also on account of shipping difficulties, the import 
from foreign countries of medicinal preparations into India was very greatly 
curtailed. The Government of India, therefore, encouraged the manu- 
facture of as many medicinal preparations and by-products of drug 
manufacture in the country as could be accomplished. This was done 
primarily to meet the demand from the Defence Forces but the civil 
population also benefited. The result was that many Industries started during 
the World War II came to stay and after the war ended and even have expanded 
their activities. Many new ventures were started and have flourished. All this 
has led to the present improved condition of the drug industry. 

Dr. B. Mukerji, Director of Central Drug Research Institute, Lucknow, at 
the instance of Pharmaceutical and Drugs Committee of the Council of Scientific 
and Industrial Research has lately collected statistics of the capacity and produc- 
tion of certain lines of pharmaceutical manufacture in India, as well as import 
of medicinal preparations from foreign countries. Iti the following statement the 
capacity and production of certain lines of pharmaceutical manufacture is given. 
The figures are far from being accurate but give some idea as to extent of 
production of various products in India: — 

Statement Showing Capadty -and Prodnetiim in Certain Ones of 
Pharmaceuttcal Manntaotiires 

Galenicals'. Gipacity about 12,00,000 gallons per year. Self-sufficient 
and surplus for export. 

Tablets: Capacity 1056 million tablets per year. Sufficient for 

present demands. 

Proprietartes: Can meet entire demands in respect of- cough remedies, 

poultices, antacid products, tonics, haematinic preparations, 
vitamin-OMitaining products, enzymic preparations, etc. 

Infections; - . Glucoses, normal, saline, distilled water, caldiun i^ucmiate, 

. . . J,, . quinine. _ hih^dfodiloride, emetine hydro^^loiide, vitamins, 

4 ' • 
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Alkaloids, etc. 


liver extracts, etc. are being manufactured with a capacity of 
109 million ampoules per year, which is sufficient for needs. 

Ephedrine, caffeine, atropine, strychnine, quinine, opium, 
kurchi alkaloids, santonin, and emetine are being manu- 
factured. About 75 per cent, of the B.P. alkaloids can be 
produced from plants grown in India, 

Caffeine: installed capacity .... 20,000 lb. per year 

Strychnine .... .... 15,000 „ „ „ 

Quinine .... .... .... 1,00,000 „ „ „ 

Opium derivatives .... .... 8,000 „ „ „ 

Emetine is the only alkaloid for which raw material has 
still to be imported almost entirely. 


Biologicals: Capacity of private industry ... 60 million c.c. per year 

Government: capacity ... 96 „ „ „ „ 

Liquor adrenaline hydrochloride : 

capacity .... ... 40 „ „ „ „ 

Liquor adrenalme tartrate 44 „ „ „ „ 

Liver extracts: capacity (oral) .... 1.4 „ lb. 

Injectules .... ... 23.8 .. c.c. .. „ 

Vitamin A : Shark liver oil ; capacity 5,50,000 million 1 . U. „ „ 

Fermentation Calcium lactate, malt extract, chloroform, ether, ethyl 

products and chloride, chloral hydrate : Production generally meets the 
derivatives-. demand. 

Inorganic drugs: Sufficient quantities of magnesium sulphate, magnesium 

carbonate, magnesium oxide, phosphoric acid, phosjffiorous, 
sodium chloride, ammonium chloride, potassium bromide, 
potassium permanganate, potassium bicarbonate; potasisium, 
sodium and iron citrates ; sodium and potassium acetates. 

production of pharmaceuticals, 
nrndiir' ’ satisfactory. In many of the items not only is the country 

I utfortui r""f 

antibiotics R ^ 'ciency m the field of antimalarial and sulpha drugs, and 

of drags and m!di of ™Ports from foreign countries 

ot drags and medicinal preparations for the past three years 

Total drugs and rnAn 

median., r, 3 , ^ ^ 

MIS' sL'f ofSetTSe taSS m„l nmtt cmne. tte 

small. It will be seen that countnes are comparativdy 

here are antibiotics, sulpha drugs antfmbrial^ °a ** itons 

aeeount for' the major part of Ls increase preparations wMch, 

tosjye I the m 
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item, soil micro-organisms of this country. There is still considerable drain of 
Indian money into the foreign countries which should be prevented by the develop- 
ment of our own resources and making the country self-sufficient. It is 
satisfactory to note that a penicillin factory is already in the process of being 
established near Poona with the help of UNICEF and WHO. There is no doubt 
that along with it other antibiotics will also be manufactured and the local sources 
of new antibiotics will be investigated. 

The two large fields in which progress is to be made are, (a) Synthetic drugs< 
and (b) Antibiotic drugs: 

(a) Synthetic Drugs . — Sulpha drugs are being manufactured in India: 
Suliffiathiazole 4,00,000 lb., sulphapyridine more than 50,000 lb. and sulphadiazine 
2,00,000 lb. Ihese are sufficient for the reljuirements of the country at present. 
Ihe production of isonicotinic acid hydrazide has been started. Para-amino 
salicylic acid is also being manufactured. These two drugs are useful in the treat- 
ment of tuberculosis. Nikethamide is being manufactured. Besides the following 
drugs are being produced: calcium gluconate, calcium glucono-galacto gluconate, 
sulphacetamide, diiodohydroxy quinoline, iodohydroxy quinoline sulphonic acid, 
bromo-iso-valeryl urea, cinchophen diamino diphenyl sulphone and its salts, 
diphenylhydantoin, antimony gluconate, carbarsone, sulpharsphenamine, urea 
stibamine, p-d-acetyl aminobenzaldehyde thiosemicarbazone, nicotinic acid, 
nicotinamide. Of the antiamoebic drugs, iodochlorohydroxy quinoline is being 
manufactured. Very few of the s)mthetic antimalarials are yet in production. 

(b) Antibiotic Drugs . — So far as the group of antibiotics is concerned, the 
country's annual requirements at present are, penicillin about 10 million mega units, 
streptomycin about 7 million grammes, Chloromycetin about 2 million grammes 
and aureomycin about 2,00,000 grammes. These are at present imported into 
India in bulk and are being bottled in the country. On account of intricate 
processes involved these are not yet manufactured ^ the country. A penicillin 
factory is being started by the Government with anioutput of 3.6 million mega 
units whidi will be raised to 9 million mega units lik due course. Manufacture 
of streptmnycin and Chloromycetin will soon be tahlen up by private enterprise. 

In regard to the development of the manufacture of coal-tar intermediates, it 
may be stated that these are required for the dye-stuffs, and fine chemicals and 
I^tic industries. These industries have not so far developed in the countiy and 
donand for them is very small. ' While these industries are coming up and demand 
for coal-tar intermediates is being created it is necessary to find out the required 
raw materials. Benzole is one of the main raw materials and we have a potential 
source of its supply in the o:^ce-oven gas, from which benzol (crude benzene) 
am be recovered. Fran die exisUng coke ovens about 5 million gallons of benzol 
can be recovered every year but the present capacity is only 1.^4 million gallons. 
It is desiiaMe that tiU sudi time as sizeable quantities of benzol are required for 
the manufacture of coal-tar intermediates, arrangements should be made to recover 



28 


indigenous DkVG^ OF IndU 


it to the tull extent possible for use as motor fuel in admixture with petrol (where 
upto 20 per cent, of it can be used). 

Proprietary Medicines.— The problem of effecting economy might also be 

tackled from another side, that is by avoiding as far as possible the use of 

proprietary and patent medicines. A perusal of the tables will show that drugs 
belonging to this class are being annually imported into the country in increasing 
quantities. The tendency on the part of the medical profession in India to use 
proprietary drugs in preference to the pharmacopoeial drugs is to be greatly 

deplored. It is a painful thing to see that almost every prescription sent to 

the dispensing chemists contains some proprietary medidne or other. These of 
course greatly increase the expense to the patient and this fact unfortunately is 
not often realised by the practitioners. We have always held that if the combined 
drugs of the British and United States Pharmacopoeias are not going to give relief 
to the patient, proprietary remedies, the composition and action of which are in 
many cases unknown will certainly not improve matters. While it cannot be denied 
that some of the proprietary remedies are very effective therapeutic agents, a large 
number of them have not even the efficiency of cheaper and more easily available 
drugs, and some have been proved to be not only entirely useless but even harmful. 
This widespread use of proprietary medicines cannot be attributed to anything but 
lack of interest on the part of medical practitioners in the science of pharmaco- 
logy. If they paid a little more attention to the rational rather than empirical 
use of drugs, they would not be so easily deceived. They would not be so ready 
to believe the preposterous claims put forward in the drug notices and circulars 
sent to them by the manufacturers who advertise on a lavish scale, putting forward 
claims which cannot be substantiated, not only in the lay papers but also in some 
of the medical journals in this country. It is a matter for deep regret that 
medical journals should lend themselves to the publication of such notices. 


XI 

Use of Crude Drugs*— -By using crude drugs and preparations the cost of 
treatment could be considerably reduced. The utility of the Western medicine 
to the masses in India has been limited by reason of its costliness. Its further 
progress, in spite of all efforts that are being made, is being hampered for economic 
reasons; because of the poor returns of agriculture and the small wage-earning 
^paaty of the people, they can afford only the cheapest remedies and treatment. 
50 long as the economic conditions of India remain as they are at the present time, 
the average villager demands, and very naturally so, something within his tneans, 
i.e.. medical advice costing a few annas and the treatment costing even less. 

I^nfication of the active principles from drugs or making 
rSitif ttetTSS^'T naturally involve considerable additidnal expense. Th! 

7 1 ^ ® ‘=‘>sts twelve annas to 

two rupees which is far beyond the means of an average Indian.' A great many 

Radies qf everyday life for which drugs are uL are of a mLr natur; 
Many of the crude drugs available in the bazars, if intelligently used. veiy 
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nearly as efficacious as the rehned prq>arations, and substitution of such cheap 
products is bound to bring down the cost of treatment to a minimum. Crude 
vegetable purgatives are often as effective as the elaborated products. Economy 
can also be effected in many of the most widely-used drugs in this country and 
many esiamples can be cited. For many years qumine was separated from the 
total alkaloids of cinchona bark under the impression that it was the only effective 
alkaloid against malarial infections. The isolation and refining of this alkaloid 
naturally made it more expensive. The researches of Acton, McGilchrist, and 
Fletcher have conclusively shown that the other three of the main . alkaloids 
occurring in the bark are also effective against this widespread disease in the 
tropics. The total alkaloids of the bark in the form of cinchona febrifuge were, 
therefore, extensively tried and after careful observations, have been found to be 
quite as effective as the purified quinine itself. During the World Wars I and 
II, the price of quinine went up to nearly Rs. 100/- or more per lb., and although it 
came down to Rs. 40/- per lb., recently, it is still too high for the economic condi- 
tion of the masses in this country. The result is that most of the hospitals and 
dispensaries in the mofussil whose annual budgets are not very generous or ex- 
tensive can only afford limited quantities of essential antimalarial drugs. In order 
to supply those the supply of other often important drugs has to be curtailed. The 
substitution of the total crude alkaloids (cinchona febrifuge) in the place of 
purified quinine will effect a great saving. We have dealt with this question more 
fully under cinchona. The total alkaloids of ipecacuanha have also been shown 
to be nearly as effective against amoebiasis, which is also very prevalent in this 
country, as pure emetine. Then again in the case of Holarrhem antidysenterica 
it has been found that the total alkaloids and the galenical preparations made 
from the bark are better than purified conessine. The tinctm’c made from 
Ephedra vulgaris, is Just as effective in the treatment of asthma, cardiac failure, 
etc., as the expensive alkaloid ephedrine. Such examples could be multiplied. 
It should be possible to prepare tablets from many, of the indigenous drugs which 
could be sold at a very cheap price. Attention to thin subject is of great importance 
to this country because economy and low cost advice and. treatment are of 
paramount importance to any plan of medical relief that can hope to succeed in 
this country. 

xn 

Devdopment of Allied bldustries: Solvents.— The manufacture of refined 
chemicals, alkaloids, etc., for medicinal use can also be easily undertaken by the 
existing manufacturing firms on a much larger scale but the question of sqlvents 
which have to be extensively employed is a difficult one. With the excq>tion of 
alcohol most of the solvents such as chloroform, ether, benzene, petroleum,, etc. 
are available in limited quantities and a high price has to be paid ,for them. Even 
in the case of alcohol although the actual cost of pro(|uction of .reefified spirit at 
present is about Rs. 1-8-0 per imperial gallon, the excise duty charged on it is 
Rs. 37-S-O, i.e., nearly 16 times the cost of manufacture of ^cohol. It is true 
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that for medicinal purposes a special concession rate of Rs. S-0-^ per g^Uott ^ 
(bulk Rs* 74-0) is allowed to certain drug manufacturers with bonded stores, 
but in spite of this the price of spirituous preparations is beyond the means of 
the poor masses. Unless an appreciable reduction is made in the price of the 
alcohol used for medicinal purposes, it will be impossible to bring down the price 
of the preparations to the economic level of the Indian peasant. 

Benzene and petroleum are two solvents which come next in importance to 
alcohol* Both of them could be easily manufactured on a large scale from raw 
materials available, at a very cheap price. Benzene could be manufactured frcMii 
coal in the coalfields. It is being manufactured by one or two firms of coke ovm 
owners, but whereas the cost in other countries is one shilling or so per gallon, in 
India it is being sold at Rs. 1-10-0 per gallon plus a duty of 6 annas; only a 
limited supply, not nearly sufficient to meet the demand, is available even at this 
high price. Most of the by-products in the production of coke are being allowed 
to go waste. The other solvents such as acetone and glycerin could also be 
easily manufactured. Acetone is prepared from wood shavings and sawdust. 
Enormous quantities of raw material are available as about one-ninth of the total 
area of this vast country is covered with forests. In spite of this there are only 
one or two acetone factories in the whole of India at the present time. Enormous 
quantities of glycerin are being thrown away in the form of soap wash lye from 
soap factories in India, which could be recovered. There are a few firms of 
soap manufacturers in India on a sufficiently large scale, to be able economically 
to recover glycerin to compete with the prices at which the imported product is 
sold. Over 90 per cent, of the machinery required for pharmaceutical factories 
is at present being imported from America and Europe. All this could be easily 
manufactured in India and at much cheaper prices. The development of various 
industries in connection with drug manufacture in itself has a great future. 


xm 

Oultivatioii of Medicinal Plants: Utilisation of Forest Resources. — We 
will now touch on the important question of the cultivation of drugs on a 
commercial scale in this country. India is a veritable emporium of medicinal 
plants; nearly three- fourths of the drugs mentioned in the British and other 
pharmacopoeias grow here in a state of nature. Not only has the country great 
resour<^ so far as the medicinal plants are concerned, but many kinds of perfumes 
and spices which are known all over the world abound in it. India possesses 
dimatic conditions varymg from the torrid to the frigid zone. It embraces vast 
tr^ of tropiral plants, temperate hiUs and valleys, irrigated soil, moist and dry 
climatqs and chap labour. It has in fact been described as an epitome of climates, 
and ^ of the world. It is, therefore, possible that the drugs which 
? “0* grow withm her bounds could be easily mnde to do so. 

^ extent with ahnost any plant and there are 
osmy mstances where plants, indigenous m one country and originally 
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from one country only, have been introduced into other countries and established 
on a very firm foundation. 

So far reliance has been mostly i^ced on the natural resources of the country 
and the drugs grovdng in a state of nature alone have been chiefly collected and 
utilised. The fact should, however, be appreciated that although the country 
embraces^ every climate and situation, the great obstacle to the development of 
forest drug resources has always been the question of transport. These forests 
in many instances are situated hundreds of miles away from the railheads and 
the cost of transport would be prohibitive. The transport fadlities have, however, 
been greatly improved during recent years and the advent of motor transport has 
brought distant places within reach. The Forest Departments of States, we have 
no doubt, leave no stone unturned to utilise all their resources to the fullest extent 
and already there are signs of activity. With the setting up of the Indian Council 
of Agricultural Research and the Council of Scientific and Industrial Research as 
well as the Indian Council of Medical Research and the large research grants these 
bodies give, the subject of cultivation of medicinal plants is receiving the atten- 
tion it deserves, and the drug resources of the country are being' gradually 
developed to their full extent. 

The collection of drugs scattered in forests is troublesome and often the 
cost of collection raises considerably the price of the drugs and their preparations. 
The disadvantages regarding the collection of drugs when they are growing in a 
state of nature in scattered areas are ; (a) difficulty of access and transport when 

the natural home of the drug plant is far way; (b) sparse distribution; (c) in- 
discriminate collection which may lead to exterminations; this nearly occured in 
case of belladonna and rauwolfia; (d) ignorance of the collectors generally leading 
to the admixture of genuine with spurious plants. 

It is on account of these difficulties in the colledion of medicinal plants growing 
wild, that a suggestion to cultivate them is made. On account of the 
great diversity in climate and soil in India, it is«^ssible to introduce into this 
country plants from every region of the wwld. India can in this way 
become independent of her foreign imports Otf crude drugs. In order to 
ensure a regular supply of all drugs of standaiid quality to the pharmaceutical 
industry, it is essential that drugs growing in a sttte of nature should be brought 
under systematic cultivation and those which aw exotics should be introduced 
and cultivated. The experimental cultivation of some of the exotic plants was 
started in India as long ago as the beginning of the eighteenth century. Medicinal 
plants such as digitalis, cinchona, ipecacuaidia, pyrethrum, etc., have been tried 
botti by Government and private agencies, in botanical gardens and in the tea and 
coffw plantations. It has been observed that the exotics have grown well, and 
after a few years’ culture have adapted themselves tq the Indian soil in a remark- 
able manner. Many of these are now grown in this country on a commercial 
scale. 

During the period of normal world trade the pstiblem of securing ‘ 
v«||etable drugs is not difficult; little interest is, ffierefore, taken i 
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new sources, particularly as drug plants are not usually regarded as easily saleaUe 
cash crops. It is only during a widespread war, such as the one we have passed 
through recently, when the usual sources of supply fail that the possibility of 
securing these plant products from local sources receive any serious considera- 
tion. During World War II India found herself totally deprived of the supply 
of many essential drugs, even those growing within her bounds were not available 
in sufficient quantities. On account of the acute shortage of drugs which occurred 
during this period, it was realised that something should be done towards the 
systematic cultivation of medicinal plants. Many interested persons, attracted by 
the prevailing high prices, proposed programmes of cultivating medicinal plants 
to the Government which met with approval. A point which is often lost sight of 
is that this type of cultivation is a specialist’s job, and anybody with a little 
knowledge of agriculture or botany is not competent to undertake this work 
successfully. Such factors as culture, soil, disease and harvesting, must be cem- 
sidered before it can be ascertained whether a plant can be grown successfully 
in any region. This is illu-strated by the way in which cinchona and coca planta- 
tion were carried out in India and in the Dutch East Indies. The earliest attempt 
at cultivating cinchona was by Sir Qements Markham when he started a cinchona 
plantation in Darjeeling hills. The Dutch plant culturists started the work very 
much later, but through better cultural methods, proper selection of species and 
hybridisation, they succeeded in controlling the world market for cinchona 
pioducts, while India cannot produce sufficient for her own needs even now. 
Similarly, India made abortive attempts early in this centuiy to grow coca plants 
m the Nilgiris and Travancore hills, while the Dutch succeeded in establishing 
Its {Erythroxylum truxUlense in place of E. coca) cultivation on a large scale in 
Java. Many such examples can be cited. Plant culture methods have now 
oeveloped to such an extent that even plants which are strictly of tropical origin 
are being made to grow successfully in temperate or other climates under artificial 
conditions, m the interest of national self-sufficiency and national defence. In 
India with her natural climatic advantage and comparatively cheap labour there 
IS no reason why success should not be achieved if the problem is tackled in a 

EterSfc r"”? collaboration between plant culturists, 

Wtemsts,^chemists, pharmacologists and entomologists is essential. The difficulties 
are wmetimes so varied that joint efforts would be necessaiy to establish the 

E is'avaShr- 't ®"*««tific 

alent is available m India and should be harnessed. 

ment^of niltivation of medicinal plants and for the develop. 

were recommended for prodnctlon!l_ The followiiig drtles 

-w. (1) Acidum tartaricum; (2) Agar- n^i n..t i ' ■ 

«aay in'sw. (5) Qlumba; (6) Cami*or-?7^ r li, tolutanum; (.4) 

oin, (10) Gnehona; (11 Coca; (12) Coli^ony; 
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Creosote; (14) Datura; (15) Derris; (16) Ephedrine; (17) Ergot; 
(18) CJentian; (19) Gly<yrrhiza; (20) Hamamelis; (21) Hyoscyamus muticus; 
(22) Ipecacuanha; (23) Jaborandi; (24) Krameria; (2S) Lobelia; (26) Menthol; 
(27) Mylabris; (28) Oleum cadmum; (29) Oleum amygdalae; (30) Oleum anisi; 
(31) Oleum chenopodii; (32) Oleum menthae piperitae; (33) Santonin; 
(34) Scilla; (35) Storax; (36) Thymol; (37) Tragacanth. 

India has no sources or poor sources for balsam tolu, camphor, cascara sagrada, 
crysarobin, hamamelis, jaborandi, krameria, menthol, storax, and thymol, but 
she can easily take care of the others with comparatively modest enterprise. 
During World War II through the efforts of the Medical Department and the 
Supply Directorate (Medical Division) considerable amount of work was done 
in this direction, and India is now self-supporting in as many as 17 to 18 items, 
e.g., agar, cantharides, colophony, datura, ephedra, gentian, glycyrrhiza, 
hyoscyamus, lobelia, oleum amygdalse, oleum limonis, oleum terebinthinse, psyllium, 
rhubarb, santonin, scilla, tragacanth, out of a total of 39 vegetable drugs re- 
commended for production by the Medical Research Council. With further efforts 
more success is likely to be achieved. 

Cui-TiVATioN OF Drug Plants IN FOREIGN COUNTRIES. — Cultivation of 
medicinal plants was taken up in almost all the countries in Europe including the 
United Kingdom, the U.S.A. and U.S.S.R. by the State as well as by manu- 
facturing pharmaceutical concerns. In the U. S. A. the Plant Introduction Service 
was organised by the State Department of Agriculture as long ago as 1903 and 
such organisations exist in Germany, Belgium, Holland, France and Soviet Russia. 
These organisations are doing splendid work in connection with the introduction 
and cultivation of plants of economic importance. 

The American organisation helps, in addition to other activities, medicinal 
plant culture by publishing statistical information showing the principal markets 
for such products nearest to their point of production and establishes liaison with^ 
countries through diplomatic and other channels.. In this way procurement of 
seeds and other agricultural information concerniii^ necessary acclimatisation of 
new crops of economic or industrial significance cs0 be obtained. 

Peppermint oil has been produced in England^' France, and Italy, from very 
much earlier times than in the United States of AcSerica, but through systematised 
culttiral methods and better methods of distillation^ the American production has 
established for itself a predominating place in the world supply. Spearmint 
{Mentha viridis) and Japanese peppermint (Mentha arvensis var. piperascens) 
have also been introduced in the United States through the mediation of the Plant 
thtroduction Organisatioa 

Need for setting up an organisation similar to the Bureau of Plant Introduc- 
tion and Exploration was long felt in India. Fortunately a beginning has been 
recently made under the auspices of the Indian Coundl of Agricultural Research. 
Although the Bureau is still in its infan^, it is hoped that it will obtain all the 
necessary mfonnation regardSng the cultivation of exotics and will gather infer- 
' ' ' / 5 



motion regarding plants of economic importance suited for climatic conditions 
in this country. Statistical data regarding acreage under medicinal plants 
quantity of yield per acre are not available in India. Information regarding 
import and export of individual crude drugs is also wanting. This Bureau should 
be able to collect and supply this information which is so vital for those who wish 
to take up this work. 

The cultivation of plants for bioaesthetic purposes is becoming popular in this 
country. It would be worthwhile if beautiful trees, especially those whi^ have 
medicinal properties, are propagated. There are many such trees, e.g., Cassio 
fistula, Strophanthus kombe, and shrub-like Rosmarinus officinalis and many others 
which can beautify the countryside and also yield medicinal drugs. This organisa- , 
tion can advise the cultivation of many such plants for economic and bioaesthetic 
purposes. The Bureau can make trial cultivation of exotics in different localities 
in the country with varying climatic conditions. There are many forest nurseries 
and botanical gardens scattered all over the Indian subcontinent which could be 
utilised for this purpose. 

Drug Cultivation in India. — Important medicinal plants such as digitalis, 
ipecacuanha, cinchona, jalap, etc., are already being grown, and there is no reason 
why the country shoukl not grow every drug to supply her own needs, if not for 
export. Vast tracts of land are lying waste at present in the country which if 
utilised for the cultivation of drugs will not only enrich those concerned in the 
enterprise but will give the people of the soil drugs at a reasonable price. The 
great advantage accrueing from a systematic cultivation of drugs is that a regular 
supply of genuine drugs of a standard quality can be assured. Of the non-food 
crops, the drugs and narcotics occupy about 2.6 million acres, i.e., 0.8 per cent, 
of the total area of land under cultivation. The Government plantations for the 
cultivation of cinchona though nominally nearly 15,000 acres actually occupy not 
much more than 6,000 acres. Narcotics, such as hemp, tobacco, opium, etc., 
occupy a comparatively small acreage. It would appear from this that, with the 
exception of cinchona and a few small experimental farms for other drugs in 
places like Kashmir, Saharanpur, Coimbatore and Ootacamund in south India, 
very little is being done at present to foster the cultivation of medicinal plants. 
This fact is indeed deplorable. 

The idea of cultivation of medicinal plants in botanical gardens under expert 
guidance is not a new one. As early as the sixteenth and seventeenth centuries 
botanical gardens for the cultivation of drug plants existed and great interest was 
exhibited in their maintenance. In 1560, there were fifty such gardens in Italy. The 
botanical garden of Pisa and the drug garden at Padua, which are said to have 
bera started somewhere in the year 1546, still exist. The drug emporium at Leiden 
m Holland dates frt»n 1575. In India, botanical gardens for cultivation of drugs 
^e reared under highly qualified specialists during the Buddhistic regime. There 
18 evidace to show that Asoka the Great had a special fancy in this diiectkm 
^d subsen^d large gi^ts from the state funds towards thdr dcvdopmeirt. In 
ras feneration, the utility of drug gardens is also fully appreciated by the p eo p l fi 
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but the chief reason which seems to have kept this important scheme in the back- 
ground is that grave doubts have been expressed in many quarters regarding the 
financial success of medicinal plant cultivation in this country. Although the 
consumption of vegetable drugs has decreased during the last SO years and the 
S 3 mthetic preparations are fast replacing the drugs elaborated in nature’s 
laboratories, the former are still largely used. The production of vegetable drugs 
and their use in fact has actually increased in many places. In countries such as 
Germany and Belgium medicinal plants and essential-oil gardens have proved a 
great success. The state in France is taking a great deal of interest in growing 
drugs on a large scale and in the United States of America medicinal herbs are 
being cultivated on an industrial scale and the cultivators are reaping a rich 
harvest and making large profits. More interest created in this direction will be 
greatly to the advantage of all concerned. 

Many of the drugs concern the Forest Department, but the Department of 
Agriculture would also be interested in a very large number of them. The co- 
operation of expert botanists, pharmaceutical chemists and pharmacologists is 
essential for the success of such a scheme. They can not only advise regarding 
the locality where particular drugs can be successfully cultivated, but also the time 
suitable for cultivation, collection, etc., to get the maximum activity and yield 
of their active principles. They can devise methods for improving the contents 
of the active principle where they are deficient. A detailed study of the chemistry 
of the Indian medicinal plants will not only contribute new facts to the science 
of drug chemistry, but such a study is bound to bring them to the notice of the 
medical profession in India and elsewhere. Work done on Artemisia maritiina 
Illustrates how the artificial cultivation and acclimatisation of a drug can be effected, 
and how improvement in the contents of active principles can be brought about 
by scientific cultivation. Artemisia containing santonin was believed to grow only 
in Russian Turkestan, but during the World War 1 , when that supply was cut 
off. Van Laren by scientifically studying the natti^ and habitat of the plant 
successfully grew Artemisia cina in Holland, whic^ gave a fairly high yield of 
active principles. Then again Artemisia growing ;in a state of nature in the 
Russian Turkestan had a santonin content of 1.5 to 2.6 per cent., but by proper 
cultivation the amount of active principles could be increased from 2.6 to 
3.6 per cent. 

Indiscriminate exploitation of such plants as rauwolfia, belladonna, etc., 
during recent years had resulted in an almost complete depletion of many of our 
valuable natural resources both in the field of medicinal plants and condiments 
and spices. A great set-back has also come due to transfer of certain territories 
rich in medicinal plants to Pakistan. The supply of glycyrrhiza, ephedra, artemisia, 
and asafoetida, which were mainly the products of frontier areas of West Pakistan 
and pal u chiafaTi has been cut-off. There is also either deliberate or innocent 
adulteration because of lack of proper knowledge on the part of collectors. 
Collection is often done without taking into consideration the proper season and 



INDIGENOUS DRUGS OP INDIA 


Other factors. All these factors bring out the necessity of cultivation of medicinal , 
plants on scientific lines for supply of crude drugs to the phaitnaceutkal industry- 

It is satisfactory to note that more interest is being taken in drug cultivation 
in India. A number of drug farms have been started. In Kashmir, digitalis, 
belladonna, hyoscyamus, pyrethrum, senna, have proved successful in certain parts. 
In Mysore State the experimental cultivation of a number of plants such as wattle, 
pyrethrum, derris, cinchona, geranium, peppermint and tung tree, is already a 
success and large scale cultivation of these is being contemplated. 

The Indian Council of Agricultural Research, through its Medicinal Plants 
Committee, are also sponsoring such activity in several zones in north-eastern, 
northern and southern India. Attention is being paid not only to the cultivation 
of indigenous plants but also towards the introduction of exotic plants such as 
Datura innoxia from Mexico and Duboisia species from Australia as better sources 
cf hyoscyamine, Urgine scilla from Mediterranean coasts and Coriandrum sativum 
and Foeniculum vulgaris from Russia, and Germany, and Heliopsis longipes as a 
better source of pyrethrum from Mexico. Such efforts by research workers aided 
by agricultural and horticultual experts w'ould increase the potential wealth of 
the country and our dependence for these on other countries would vanish. 

Improvements of economic plants by cultivation is a fascinating study and 
is directly concerned with the production of better quality of crude drugs in 
India. Grafting, selection, hybridisation, induction of mutagenic variants by 
radiation and chemical agents, and production of polyploidy by colchicine treatment 
are some of the methods employed in this direction. Much work has been done 
in other countries but in India only a beginning has been made towards bringing 
about improvements in crop plants. A few medicinal plants such as Hyoscyamus 
niger, Datura metel, Ocimum basilicum, etc., have also been treated in this way. 
This promising field of investigation which is yet largely unexploited is likely 
to lead to very promising results. 

Investigations on these lines would undoubtedly open up a vast field of 
research to the chemists and pharmacologists, the scientific and economic importance 
of which is difficult to overrate. It goes without saying that scientific research 
in the modern world is the basis of economic improvement. Large co-operative ^ 
and business agencies are developing their research departments at very large 
expense and consider it a profitable investment. Systematic research in connec- 
tion with cultivation of medicinal plants would be of immense benefit to the 
countiy. 


XIV 

A ^trospect of ^sults Achieved* — The systematic investigation of drugs 
used in indigenous medicine on modem scientific lines was started more tMrty 
years ago and comparatively speaking much has been accomplished during this 
JwMt space of time. A number of important medicinal plants prescribed by the 
Kavirajcs, Hakims, etc., have been carefully investigatt^ from every point 
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view. Their chemical composition has been determined, the pharmacological action 
of the active principles worked out by animal experimentation, and finally suitable 
preparations made from the drugs have been tested on patients in the hospital. 
It is only by such a thorough enquiry that the real merits of these drugs can be 
proved and a demand created for them not only in India but in other parts of 
the world. This laborious work has brought into prominence the merits and 
qualities of certain drugs and it has been shown that, if brought into general 
use they may prove to be very valuable additions to the present armamentarium 
of the medical man to relieve the sufferings of humanity. 

With the growth of pharmaceutical institutions and chemical laboratories in 
universities and also in pharmaceutical concerns in India, a good deal of progress 
in this work has been made. Such work has brought out the merits and qualities 
of certain drugs such as Holarrhena antidysenterica, Rauwolfia serpentina, Butea 
ftondosa, Alstonia scholaris, Ccesalpinia bondncella, Adhatoda vasica, Bacopa 
herba, Dcemia extensa, Cissampelos pareira, Terminalia arjuna, Psoralea corylifolia, 
Sida cordifolia, Swertia chtrata, Andrographis paniculata, Plantago cvata, Thevetia 
neriifolia, Rivea cuneata^ and others. Holarrhena (Kurchi) has come to stay as 
a reliable anti-dysenteric remedy, particularly in sub-acute and chronic forms of 
amoebiasis complicated with what has often I)een described clinically as 'post- 
dysenteric abdomen^ Standardised liquid extract and a preparation, Kurchi 
Bismuth Iodide have been accepted as recognised remedies in the Indian 
Pharmacopoeial List and Indian Pharmaceutical Codex. During the Second 
World War, Kurchi Bismuth Iodide was used in Eastern Theatres of War with 
very satisfactory results. Rauwolfia, an old drug used by Indigenous practitioners 
in this country for centuries past as a purgative, anthelmintic, and as an antidote 
in snake bite and more recently in clinical medicine in this country as a hypotensive 
agent and as a sedative in the treatment of insomnia and certain forms of insanity 
has been introduced into clinical medicine in America as one of the best remedies 
for the treatment of hypertension. The first pharmaiiblogical paper on this soverign 
remedy was published as far back as 1933 by Chojira and Mukerji. Since then 
a large number of papers have been published in &dia and abroad giving details 
of its active principles and the pharmacological actW of the alkaloidal and other 
bodies contained in it. Recent work on C. pareira has given indication that from 
this Indian plant, growing abundantly in the lower ranges of the Himalayas, a 
substance has been isolated which is as good a smooth muscle relaxant as 
d-tubocurarine chloride. From T. neriifolia, a pure glycoside has been obtained 
having properties and uses similar to digitalis. In A. paniculata, and S. chirata, 
are present bitters and cholagogues which favourably compare with the best items 
of their class in foreign pharmacopoeias. The use of P. ovata, introduced by 
Unani and Tibbi medicine into India has now been accepted all over the world 
a$ an excellent agent in irritating conditions of the gastro-intestinal tract. 

There is still a vast field (about 2,000 remedies) to be investigated and there 
iQoeHhood that some of these may be effective in the treatment of disease. Even 
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i( a law amaasalal finda ara made, it is well worth probing d«p into tU. rid. 

materia medica. . . 

A large number of other drugs examined showed a certain amount of activity 
but were not found to be superior to the drugs already possessed by the 
pharmaconoeias. Many of these can be used as cheaper substitute for pharmaTO- 
^ial rem'edies which although used were found to have httle or no activity. Many 
drugs of questionable value and doubtful utility crept into the indigenous systems 
during the period of decay. We hope to discuss all the drugs on which mvesti^- 
tion has been carried out later; it will not. however, be possible to enter into the 
details of all the aspects of this work. For tliis, reference should be made to 
the original papers published from time to time a list of which has been given 


elsewhere. 

Apart from establishing the value of many useful remedies there is another 
aspect of this work which should not be neglected in our survey. At the pre^t 
time most of the drugs used in indigenous medicine are supjwsed to be s^cincs 
for some particular diseases and lay people will wax eloquent in their descriptions 
of the wonderful cures said to have been jiroduced by some of these 
remedies. Glowing statements of this nature, supported by insufficient evidence, 
have sometime appeared even in medical journals. This has done a 8^^®* 
of harm to their reputation, and distinguished pharmacologists and clinicians of 
Europe and America are beginning to be pessimistic and to doubt if there is really 
anything of much value in the vast array of the materia medica of the indigenous 
medicine. They are inclined to take the view that an investigation into tire 
properties of these drugs is not likely to lead to any material results. In this 
way the reputation of these remedies has grievously suffered in Western medicine, 
the good ones being indiscriminately classed with the bad. Only 
systematic research of this kind can establish the value of the useful ones. There- 
by the chaos that exists in these drugs will be removed and the true teachings of 
the Ayurvedic and Tibbi medicine will become available to all the world. 


XV 

Preparation of Indian Pharmacopoeia.— This brings us to the last proposi- 
tion, i.e., the preparation of an Indian Pharmacopoeia. The object of a Pharma- 
copoeia is, in the words of the founders of the United States Riarmacopoma, 
1820 “to select from among substances which have medicinal power, those, the 
utility of which is most fully established and best understood, and to form from 
them preparations and compositions, in which their powers may be exerted to the 
greatest advantage”. 

The modem pharmacopoeia is above all a book of standards. Its fundamental 
object and scope is, “to provide standards for the drugs and medicines of 
therapeutic usefulness or pharmaceutic necessity sufficiently used in medical 
practice; to lay down tests for the identity, quality and purity, to insure, as far 
as possffile, uniformity in physical properties and active constituents". 
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words, Usage, rational usage, and scientific usage, are the basis of judgement. It 

is, however, the chief bulwark of one of the most time-honoured principles of 
the medical profession, namely that there must be no secrets about the drugs used 
in the treatment of disease. Upon this question that physicians must have full 
knowledge of all the constituents and of all the properties of the drugs they 
prescribe, there can be no ciunpromise. The physician should never forget that 
lie is the sole judge of what is suitable for his patient. 

Apart from the fact that there is an almost universal demand from both 
physicians and pharmacists, its preparation has cogent scientific reasons to favour 

it. The methods of therapy vary in different countries. The raw materials from 
which medicinal drugs arc prepared do not possess the same qualities and may not 
be available so readily in one part as in another. The altitude, the season, the 
climatic conditions, the time of collection, etc., are some of the important factors 
determining the activity of medicinal plants. A plant showing remarkable activity 
in one part of the world may be inactive when collected from another. The bark, 
roots, leaves, etc., vary in their active constituents, and what is used in one country 
may not be suitable for another. Again, there are racial variations in dosage. 
What is an effective dose for a European may not be so for an Indian. We have 
already referred to the effect which the climatic conditions have on the pharma- 
ceutical processes. The unsuitability of the pharmacopoeia of one country for 
another is, therefore, obvious. Each country should evolve a pharmacofioeia best 
suited to its own peculiar climatic and racial factors, with due regard to the raw 
materials available. 

The pharmacopoeia which is in view ought to include the therapeutically active 
substances and, to find admission to it, a drug must be of known composition, 
of definite pharmacological action, and of well-estaWished therapeutic use, and 
fully investigated for its toxicity and necessary standard for determining a safe 
maximum dose, with a chemical or biological standard. The large mass which 
do not satisfy this condition should be left out. Accessary tests have to be 
developed for the protection of doctor, pharmacist, ilid patient. India ought to 
set a standard of strength and purity for the materij|| which is to appear on her 
markets. It is a matter of great satisfaction to no6ii here that the goal in this 
connection has practically been achieved. 

An Indian Pharmacopoeial Li.st was compiled in 1946 by a Gjmmittee 
appointed by the Government of India under the Auspices of Drugs Technical 
Advisory Board. This contains a list of drugs in use in India which, although 
not included in British and other pharmacopoeias,%re of sufficient medicinal toIuc 
to justify their inclusion in official pharmacopoeia. This Ojmmittec also worked 
otit «nd recommended what standards should be prescribed to secure uniformity 
and what tests ^uld be used to establish identity and purify. This list contains 
more than ffiree hundred vegetaUe drugs of Indian origin. Their representative 
liuhan names in various states are included. This list has formed the basis for 
the pr^ration of an Indian Pharmacopoeia, the first edition of which is nearly 
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leady for publication and which will satisfy all the requirements of a modern 
scientific jiharmacopocia. 


XVI 

Chemical Constituents of Medicinal Plants.— The active principles of both 
the medicinal and poisonous plants are often definite chemical substances but in 
other cases they arc complicated mixtures. Briefly the following group of 
substances occur in plants and are responsible for their medicinal as w^ell as their 
toxic properties: — 

(1) The first class of these substances with medicinal and toxic properties 
are vegetable bases which include amines and alkaloids. As a class these bodies 
are characterised by their profound physiological action and in many cases their 
intensely poisinous nature. Some of the amines give a foetid odour to some 
weeds, and to some mushrooms their poisonous characters. The alkaloids as a 
rule give a bitter taste to a plant in which they naturally occur, and that in itself 
is frequently a sufficient protection against livestock eating it, except in unusual ,, 
cases of hunger. A considerable number of medicinal drugs owe their curative 
properties to these principles. The grasses as a rule do not contain these bases 
but they do occur in many of the other families. Examples of alkaloids are 
strychnine from nux vomica, aconitine from aconites, atropine and allied alkaloids 
from belladonna, nicotine from tobacco, morphine from poppy, etc. 

(2) Another class of these substances are represented by glycosides which 
form a large group and are much wider in occurrence than alkaloids. Many are 
non-toxic but quite a large number of them are intensely poisonous. They have 
generally a bitter taste and occur in many of the plant extracts used in medicine. 
Well-known examples of toxic glycosides are those occuring in the Oleander family 
(Apocynacese) and Digitalis (Scrophulariaceae). 

A group of glycosides which are important from the point of view of livestock 
poisoning is represented by the cyanogenetic glycosides which contain hydrocyanic 
acid bound up in them; this is liberated by enzymes mostly occurring in the 
plants. As the name implies they split in the animal body, liberating sufficient 
quantities of hydrocyanic acid to produce fatal results. The well-known repre- 
sentative of this class is one occurring in bitter almonds and known as amygdalin. 

They also occur in a number of grasses and members of the pea and rose 
families, etc. 


Another group of glycosides, when agitated with water, produce soapy foam 
and to these the name of saponins is given. In the vegetable kingdom they occur 
m at least 400 plants belonging to SO different families. They are particularly 
poisonous to certain lower animals, for example fishes, frogs, inseqts, Tlie 
fishes are killed by these bodies in such high dilutions as 1 ia ZfiOjm m xmm. 
in higher animals, when taken by mouth, they produce gastro-intestisial irritatim» 
vomiting and diarrhoeii. Ip cold-blooded apimals, such as fishes, they pwhiw 
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paralysis of the respiratory organs. They produce haemolysis when they come 
in contact with blood and have an acrid taste. Common examples containing 
saponins are soap-nut, soap-bark and soap-root* 

(3) The third group of active substances is furnished by essential or volatile 
oils which give characteristic odours to plants. These bodies are characterised 
by their insecticidal and insect-repellent properties, while in man and livestock 
they produce toxic effects by gastro-intestinal irritation. Common examples are 
those occurring in eucalyptus, in absinth which produces convulsions by its action 
on the nervous system, the Pine family and that produced from mustard seed by 
the action of an enzyme, etc. Cattle do not as a rule feed on the plants containing 
the toxic essential oils. 

(4) The fourth gfOup of toxic substances are known as toxalbumins which 
occur in castor, croton, and abrus seeds. These are essentially blood-poisons 
and are responsible for frequent losses among livestock. Animals can, however, 
become immune to these bodies if they are given in small and gradually increas- 
ing doses, but the immunity is of a specific nature, i.e., against that particular 
toxalbumin and not against others. 

(5) The fifth group of substances are called resins such as those occurring 
in podophyllum, bitters such as are found in wild members of the Cucumber family, 
for example colocynth, phenolic compounds such as those found in many members 
of the Cashew family. Other highly toxic principles are andromedotoxin occurring 
in many members of the Rhododendron family, toxic oils such as croton oil, picro- 
toxin, a convulsant poison found in Ammirta coccul*^ (Linn.) W. and A. (poison 
berry) which is a climbing shrub of the Indian forests, and neutral principles, 
organic acids and their salts, etc. All these have been responsible for poisoning 
in man and animals. 

(6) The sixth group of active substances occurring in plants are the 
antibiotics. It is well-known that some of the mo^ powerful antibiotics now in 
use such as penicillin, streptomycin, etc., are derived from the lower form of 
vegetable life, i.e., fungi. Although some work has already been done on occurrence 
of antibiotics in higer plants— phanerograms— and totibiotics have been found in 
them, none of these, so far have come up to those i^btained from the fungi in their 
potency as therapeutic agents. We are, however^ just at the thershold of this 
vast field and it is possible that many powerful antibiotics will be discovered in 
higher plant. 

Factors Affecting Physiolckucal Action and Toxicity. — The amount 
of active substances present in plants is dependent upon several factors, for 
example the nature of the soil, the climate, the season, the stage of growth of a 
plant, the nature and intensity of light, cultivation, etc. Fresh, green plants may 
be poisonous and in. a dried condition the toxicity may be lost, for example in 
buttercups and other plants which have volatile active principles. Toxicity may 
l>e lost by cultivation as in the case of gourds, while the toxic principles in Cinchona 
arid Oleander do not deteriorate through cultivation. The stage of growth of a 
6 
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plant is perhaps the most important factor in determining its physiological acftivity 
and toxicity. 

Susceptibility of animals to plants varies enormously. Rabbits are insensitive 
to the atropine group and birds stand large doses of strychnine. Young mammals 
are generally more susceptible than old. The condition of the animal, personal 
idiosyncrasy, tolerance and immunity also play a part in determining the degree 
of susceptibility to the poison. 


xvn 

Correlation of Botanical Classification of Plants* Their Chemical 
Constitution and Physiological Properties: Active Principles and New 
Classification. — ^With the advance of knowledge of the chemistry and pharma- 
cology of plants, it appears to be certain that some correlation exists between 
the botanical classification of plants, their chemical constitution and physio- 
logical properties. One is frequently struck with the remarkable resemblance 
exhibited by closely-allied plants in this respect.' For example, if a particular 
chemical constituent is found in one member of the genus, there is considerable 
likelihood of the presence of constituents with identical or similar physiological 
properties in other members of the genus or of the family. This does not, of 
course, mean that such similarity will not be found in other families of 
genera just as particular taxonomic characters may be spread over widely 
different families and genera. An ideal classification of plants would be 
the one which in addition to satisfying botanical criteria broadly provides an 
index to the nature of their chemical constituents and physiological properties. 
With our existing knowledge this is not possible. The very fact that some of 
the families and genera, as at present understood, are quite homogeneous in these 
respects, however, reflects a ray of hope that after all the problem is not so difficult 
as It appears at first sight. Considerable work on the chemistry of plants and the 
detemination of the physiological properties of their active principles, however, 

1 1 have to be carried out and thousands of new plants will have to be investigated 

howllr h Pven up as hopeless. This should not, 

i» tof f «■= lotaniMl classification of plants. Tto 

BuH rho«7.Vrt'. “ toonotnic characters. 

evoUnf ^ l»tan,sts. chemists, and pharmacologists mill collaborate in 

evolvmg a natural system of classification based on their combined efforts. 

distribution of the more 

Widely differenMa^ li.trnrU^t“»^,:'J^^ 

Ephedrine, on *e other hand furnishes 
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juay be found in plants belonging to widely different groups; it has been found 
in Sida cordifolia Linn, of Malvaceae (a family belonging to Ang^ospermae) and 
in Ei^edra of Gnetaceae (a family- belonging to Gymnospermae). Purines are 
found in three families. 

The glycosides form a large group and are much wider in occurrence than 
the alkaloids, occurring both in Dicotyledons and Monocotyledons; some of these 
are very toxic auid occur in eight widely different families. Hydrocyanic-add 
yielding plants belong to ten families. A group of glycosides known as saponins 
is of very wide occurrence in the vegetable kingdom; saponins are known from 
at least 400 plants belonging to SO different families occurring almost all over the 
world. Essential oils are of wide occurrence in the vegetable kingdom though 
certain families, such as Labiate, Rutaceae, Umbelliferae, Myrtacese, Lauraceae, 
Crudferse, and Coniferae, are especially rich in these substances. 

The seeds of numerous plants contain albumins, but it is interesting to note 
that certain plants, such as Abrus precatorius Linn, and Ricinus communis Linn, 
belonging to very different families (Leguminosae and Euphorbiaceae respectively) 
wherein the toxicity of these albumins is of a similar nature, both being essentially 
blood-poisons, and both similar in their immunity reactions if introduced into the 
body of animals in small and gradually increasing doses. It is not proposed to 
go into further details of several other chemical constituents, nor even of such 
toxic complexes as resins, phenolic compounds, etc. The few examples cited 
provide sufficient evidence in support of the now well-established theory of organic 
evolution. There seems to be a method in their occurrence ; in several cases it is 
due to their descent from common ancestors while in others it is a result of 
parallel evolution. The facts described above cannot be explained on any other 
basis. 

Examples of Correlation. — ^We will now cite a few examples of some 
families and genera to show the marked resemblances between their botanical, 
chemical and pharmacological aspects. Unless dehoitely proved as harmless it 
is advisable, for instance to regard all members o| Ranunculaceae a potentially 
poisonous, especially when fresh, both for human beiligs and livestock. Poisonous, 
acrid, vesicant, purgative and narcotic properties pret^il in varying degree through- 
out the family. Species of Anemone, Caltha, Qeniktis, and Ranunculus, contain 
the lactone anemonin which has blistering properties., Most of the aconites contain 
highly poisonous alkaloids which act mainly on toe sensory nerves and on the 
medulla which they depress and ultimately paralyse. Species of Delphinium are 
used for the destruction of vermin and contain toxic alkaloids, some of which 
appear to act like aconitine, while others paralyse the motor nerves. Alkaloids 
are also known to occur in the genera Coptis, Helleborus, Nigella, Isop 3 rrum, and 
Pieonia. Adonis and Helleborus contain glycosides with a digitalis-like action. 
Saponins are found in the genera Qeraatis, Ranunculus, Nigella, and Cimicifuga. 
Cyant^ienetic compounds have been reported from some of the members of the 
family and the Indian representatives from which these principles have been 
reported belong to the genera Oematis, Aquilegia, Isopyrum and Ranunculus. 
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Seeds of Anona of Anonacese have insecticidal properties and arc powerful 
irritants oi the conjunctiva. Several species of Berberis contain active principles 
poisonous to fishes and dogs. Many species of Papaver have a juice with narcotic 
properties and contain powerful alkaloids. Narcotic properties are also possessed 
by some other members of the family Papaveraceae, e.g. Meconopsis. Most 
Crucifers have pungent juices and many have glycosides in their seeds and produce 
very irritant essential oils ; they possess stimulant properties. Several plants of 
Caryophyllace® contain saponins. The family Rutacese is characterised by the 
presence of essential oils some of which are toxic. Many plants belonging to 
Sapindacere have saponins and a number of them are well-known as fish poisons. 
Anacardiacese are usually provided with more or less acrid resinous, sometimes 
milky juices; very many species of this family possess astringent properties. 
Plants of no less than twenty-seven genera of Leguminosse possess insecticidal or 
piscicidal properties. The poisonous properties of Rosaceie are generally due to 
the presence of cyanogenetic compounds. The presence of powerful biller 
and purgative principles is the prevailing characteristic of the wild members 
of Cucurbitaceas. Aromatic members of Umbelliferae are usually carminative, while 
the non-aromatic members are often acrid and narcotic and should be taken with 
care. Alkaloids with similar physiological properties are the outstanding 
constituents of the genus Cinchona. Lobelias belonging to Campanulaccae yield 
an intensely acrid milky juice and the dust of the powdered herbs irritates the 
nostrils in the same way as tobacco; they contain alkaloids. Rhododendrons, 
mask under the beauty of their flowers, very fatal active principles and the family 
Ericacecie to which they belong contains several insecticidal plants; the toxic 
substance andromedotoxin is very common in this family. Apocynacese includes 
several plants which arc highly poisonous, the properties of most of them being 
due to glycosides witli a digitalis-like action and physiologically active alkaloids. 
Many species of Asclepiadacese contain acrid, bitter, and poisonous juice. The 
genus Strychnos is rich in alkaloids which are violent tetanic poisons. Many 
species of Convolvulacese have an acrid taste and contain active purgative principles. 
Mydriatic alkaloids such as atropine, hyoscine and hyoscyamine are found in 
several species of Solanacese while the glycosidal alkaloid solanine is found in many 
Solanums and some other genera as w ell ; a very large number of wild plants of 
this family are poisonous. Labiatae is very uniform in the possession of essential 
oils, several of which are of medicinal value as carminatives and stimulants. 
Toxic resins are reported from a number of species belonging to Thymelaeaceat and 
animals avoid eating them. Several species of Euphorbiaccae contain highly 
irritant toxalbumins and are drastic purgatives. Urticating principles are found 
in four Indian genera of Urticaceae. The alkaloids ephedrine and pseudoephedrine 
are found in a number of Ephedras. Coni ferae are characterised by containing 
essential oils which produce gastro-intestinal irritation and sometimes ulceration. 
Several species of Dioscoreace^ contain an acrid juice in their tubers and some 
are even poisonous. Quite a number of species of Araceae contain raphides of 
calcium oxalate and acrid juices; a number of these plants, if eaten, espwially 
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when in fresh condition, produce sympttnns of irritant poisoning. Some of the 
Gramineee, especially when young, wilted or under drought conditions produce 
hydrocyanic acid and are fatal to livestock ; no alkaloid has so far been isolated 
from members of this family. 

Many more examples could be cited, but the brief review of the relationship 
which seems to exist between the botanical classification and the chemical and 
physiological characteristics of medicinal and poisonous plants should prove 
sufficient to show that in many of the families and genera these characteristics 
show a marked degree of correlation. Further work may produce increasing 
evidence of this relationship. The botanical characters, chemical constituents, 
and properties exhibited by plants are all the result of organic evolution and a 
natural classification must embrace all these three aspects. There is, however, 
an element, of disturbance in the case of plants, climate, seasons, soil, cultivation, 
etc., have profoundly affected their chemical composition and hence their physio- 
logical characteristics, and it is for this reason also that closely related plants 
differ in their pharmacological properties. 


xvm 

Newer Trends in Drug Research and its Fntnre: Fundamental 
Research on Plant Products. — A brief reference may be made here to the recent 
work on the place of active principles in the biology of the plant producing them. 
It is only lately that attention has been paid to this aspect of the study of medicinal 
plants and as yet little is known on the subject. The group of alkaloids have 
received more attention in this respect than any other group. James* has recently 
reviewed the present knowledge and concludes that at least for some plants the 
alkaloids are formed from the ‘soluble nitrogen’ po^, which normally consists of 
amino-acids and amines. These intermediate com||)unds are removed from the 
pool to build up proteins and in like manner, the llreakdown of proteins results 
in the return of them to the pool. In alkaloid-jirodudng plants this two-way 
traffic is partly diverted to alkaloid production and breakdown. Such a theory 
explains why alkaloids are frequently found in twtively growing tissues where 
protein metabolism is active, and why fertilisers which increase the growth of 
plant also produce a corresponding increase in the alkaloidal content. 

Very similar type of fundamental work is also being carried out with glycosides 
and also with plant vitamins. The role of the cyanide group, which occurs in 
several plants containing cyanogenetic glycosides, has also received attention lately 
because of its possible effect on enzyme systems or in nitrogen metabolism. 


*Jante8, ipSO, 'The Alkaloid/, Manske and Holmes, Academic Press, N.Y. 
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Future of Research in Indian Indigenous Drugs: ♦ Plea for a New 

ORiENTATiON IN Drug RESEARCH —It has often been said by learned practitioners 
of indigenous medicine in this country, that a vegetable drug in fresh condition 
acts differently to a drug in dried condition which has been kept in storage. If 
such a view is correct, most of the findings obtained by modem methods of 
chemical and pharmacological investigations, and clinical trials of these drugs would 
need re-examination. In the light of our present knowledge it is difficult to 
appreciate any marked difference between the action of a fresh drug and a crude 
drug in dried form except perhaps in respect of certain vitamins which particularly 
occur in green parts of plants used. It cannot probably produce such a vast 
difference as has been claimed for fresh parts of plants and their juices prescribed 
by the Vaids and Hakims. Although such changes are difficult to detect by physical 
and chemical methods at our disposal, it is nevertheless a very old and interesting 
belief which should be critically and thoroughly examined. In this connection 
it may be mentioned that the action of a crude drug such as opium is known to 
be soniewliat different from the action of its individual alkaloids such as morphine 
for instance. Again a number of crude purgative drugs act differently from their 
isolated active principles. For example, aloin and sennosides A and B, have 
different action to that of whole aloes and senna. These and other facts call for a 
new study of the old empirical methods from this point of view which has not so 
far been done. ^‘Such evaluation by new standlards of modem physiology and bio- 
chemistry of both food and drugs (as no distinction is made between food and 
drugs in ancient medicine) is likely to lead to further interesting results, than 
have so far been obtained through study of only the active chemical principles 
of drugs and their pharmaco-therapeutic application. Maintenance of the healthy 
balance of the normal body processes is just as much a function of medicine 
(and this aspect was more important in ancient medicine) as drastic curative 
treatment through introduction of potent foreign substances into the system.''® 
Perhaps the future research workers on these drugs will pay attention to 
aspect of the problem of drug action. 


Futu^ op Indigenous Drug Research.— It might have been thought that 
with the discovery of such potent drugs as sulphonamides, arsenicals, synthetic 
antimlarials and the like, interest in medicinal plant research will dedine. It 
would appear, however, that on the contrary it has acted as a stimulus to work 
m tWs field. From the great advances which have been made in the field of 
sjmthetic or^ic remedies during recent years the interest has gradually extended 
towards natural products both of vegetable and animal origin, this has been 
so smee ^e discovery of antibiotics, some of which have actuaUy been 
s^teised. Indeed there are clearer indications that research on indigenous drug? 
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of late years has extended even to the Western countries with highly developed 
chemico-physiological resources for s)mthesis of therapeutically active compounds. 
This is due to the fact that it is now becoming increasingly apparent that even 
though such studies may fail to discover new and potent remedies, the background 
information regarding the chemical structure and pharmacological action which 
such work gives may open out the door for creative synthesis. It is undoubtedly 
true that research in medicinal plants is yielding and will go on yielding much 
information which is likely to be of use to medicine. We must not forget that 
gradual shift in medicine from empiricism to rationalism has been chiefly in the 
methods of evaluating the work of a remedy rather than the methods of discover- 
ing new effective one. “The discovery of an effective remedy is still largely 
empirical and depends on accumulated experience of centuries of trial 
and error, the chance observation of a trained worker or the lucky emergence 
of an active compound from a large series of analogues'^ There are many 
examples of this in present day drug research. “Modem methods of analysis and 
synthesis have enormously extended the range of compounds which can be tried 
but the most important advance is due to modem pharmacological, clinical and 
statistical methods which have enormously increased our ability to separate the 
useful drugs from the useless. Advances are being made in correlating the 
therapeutic effects and physico-chemical-structure but the time still seems to be 
remote when the physician can ask for a specific remedy and the scientist can 
then devise a molecule which would fulfill his requirements or indicate a plant 
species in which such a compound would likely occur”. The only methods we 
have at our disposal to discover an effective remedy even now is by trial and 
error. “However, the real aim of research work should be to travel the road 
of advancement which has to be taken by all Natural Sciences, namely, via the 
cataloguing of numerous, apparently unrelated facts to the formulation of 
temporary hypotheses, broad principles ultimately to the discovery of natural 
laws. Synge® has recently stressed the importance of this route by emphasising 
the need for more fundamental research on the fun^ion of cellular constituents 
in their native organisms ; only by this means can we hope to arrive with certainty 
at real ‘cures’.” 

Fairbaim’' in a recent paper has stated, “It would be foolish to ignore 
vegetable materia medica because the principle of investigation involved still 
savour of empiricism”. India’s vegetable materia medica offers a vast field of 
study and all that has so far been done can be considered to have touched only 
the fringes of this vast and complex problem. “Modem science and its methodo- 
logy should be applied with patience and sympathetic understanding to unravel 
the truth of early teachings, and what appears more important is to clear away 
the unnecessary mass of foliage from the luscious fruits of ancient medicine”. 

^ynge, 1952, ^Frankland Memorial LeciUrfe*, Royal Inst. Chem.; ^Fairbaim, J. W., i 953 » 
/m*, Pharm, Pharmacol, 5, a8i. 
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The above brief review of work on the medicinal and poisonous plants, the 
difficulties encountered and partially overcome, and indications in regard to Aeir 
utilitarian and scientific aspects, will, there is no doubt, stimulate interest in this 
subject which is of considerable economic importance to the country, particularly 
at the present juncture. Collaboration between botanists, chemists, pharmaco- 
logists and agriculturists in work of the type indicated in a country. sUch as India, 
with all extremes of meteoroiogical, climatic and topographical features resulting 
in veiy varied and luxuriant floras of all types is pregnant with possibilities 
which should not only be of very great scientific and academic interest but also 
prove of great practical importance to the country from the economic point of view. 



PART II 

THE POTENTUL DBUO BESOIJIIOES OF INOU 
Phanuaoopoeial and Allied Drags 

The drug resources of Tndia are vast and inexhaustible and it can be said 
without exaggeration that India could supply the whole of the civilised world 
with medicinal herbs. Leaving aside for the rawnent the drugs used in the 
indigenous systems of medicine, whose therapeutic value has been investigated 
in the majority of cases on scientific lines, most of the drugs of established 
therapeutic value used in the pharmacopoeias of different countries grow in great 
abundance and often in a state of nature in many parts of India. Those which 
are not indigenous can often be grown in many parts. A list of such drugs is 
given below: — 

IM of Brituh and Indian Phannacopoeial Drags Oroiving in 


Abroma augusta (I.P.) 

.... Abroma bark 

Acacia arabica (I.P.) 

.... Indian acacia 

Acacia catechu (I.P.) 

.... Black catechu 

Acciypha indica (I.P.) 

.... Indian acalypha 

Aconitum chasmanthum (I.P.) .... 

.... Aconite 

Adhatoda vasica (I.P.) 

.... Vasaka 

Aegle marmelos (I.P.) 

.... Bael, Bela fructus 

Allium sativum (I.P.) 

.... Garlic allium 

Aloe barbadensis (B.P. and I.P.) 

.... Aloes 

Alpinia officinarum (I.P.) 

.... Alpinia, Galangal 

Alstonia scholaris (I.P.) 

.... Alania bark, Dita bark 

Andrographis paniculata (I.P.) .... 

.... Kajinegh 

Anethum graveolens (B.P. and I.P.) 

.... DiB 

Anethum sowa (B.P. and I.P.) .... 

.... Sofjfira 

Arachis hypogcea (B.P. and I.P.) 

.... Gaifondnut 

Areca catechu (I.P.) 

.... BtJtel nut 

Aristolochia indica (I.P.) 

.... Afistolochia 

Artemisia maritima (I.P.) 

.... Santonin, Artemisia santonica 

Astragalus strobUiferus (I.P.) .... 

.... Tragacanth 

Atropa acuminata (B.P, and I.P.) 

.... Indian belladonna 

Atropa belladonna (B.P. and I.P.) 

.... Belladonna 

Bacopa monniera (I.P.) 

.... Herpestis 

(Herpestis monniera) 


Berheris aristata (I.P.) 

.... Berberia root 

Soerkaavia repens (I.P.) 

. .. Punamaba 

Srassica wtegrifolia (I.P.) 

.... Sinapis 

Brassica juncea (I.P.) .... 

.... Prpwn mustard 
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Butea monosperma (I.P.) 

{Butea frondosa) 

Calatropis procera (LP*) 

{Calatropis gigantea) 

Camellia sinensis (B.P. and I.P.) 

Cannabis sativa (I.P*) 

Capsicum frutescens (I.P.) 

(Capsicum annum) 

Carica papaya (B.P. and I.P.) 

Carum cann (B.P. and I.P.) 

Cassia angustifolia (B.P. and I.P.) 

Cassia fistula (B.P. and I.P.) 

Centella asiatica (I.P.) 

(Hydrocatyle asiatica) 

Cephaelis ipecacuanha (B.P. and I.P.) 
Chenopodium album (I.P.) 

Chenopodium ambrosioidcs var. anthelminticum 
(B.P. and I.P.) 

Chrysanthemum cinerarice folium (B.P. and I.P.) 

Cinchona ledgeriana, C. succirubra and other 

species and hybrids (B.P. and I.P.) 

Cinnamomum camphora (B.P. and I.P.) 

Cinnamomum zeylanicum (B. P. and I.P.) .... 

Cissampelos pareira (I.P.) 

Citrullus colocynthis (B.P. and I.P.) 

Citrus aurantium (B.P. and I.P.) 

Citrus medico var. limon (I.P.) .... 

Claviceps purpurea (B.P. and I.P.) 

Cocos nucifera, C. butyracece 

Coffea ardbica (I.P.) 

Colchicum luteum (I.P.) 

Coriandrum sativum (B.P. and I.P.) 

Crocus sativa (I.P.) 

Cuminum cyminum (I.P.) 

Curcuma longa (I.P.) 

Cymbopogon flexuosus (I.P.) 

(Cymbopogon citratus) 

Datura fastuosa (I.P.) 

Datura metel (I.P.) 

Datura stramonium (B.P. and I.P.) 

Derns ferruginea (I.P.) 

Digitalis lanata (I.P.) 

\ / •••• •••# 

Digitalis purpurea (B.P. and I.P.) 

Dryopteris filix-mas (B.P, and I.P.) 1," 


Butea seed 

Calatropis 

Tea plant 

Cannabis 

Capsicum 

Papaya 

Caraway 

Senna 

Cassia fruit 
Hydrocotyle 

Ipecac 

Wonnseed 

American worm seed 
Pyrethrum 

Cinchona 

Camphor 

Cinnamon 

Cissampelos 

Colocynth 

Bitter-orange peel 

Lemon peel 

Ergot 

Coconut 

Coffee plant 

Colchicum corm and seed 

Coriander 

Saffron 

Cumin 

Turmeric 

Lemon grass 

Datura 


Derris, Tuba root 
Digoxin 
Digitalis leaf 
Male fern* Aspidium 
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Eleitoria cardamomum (B.P. and I.P.) 
Ephedra gerardiana, E. nebrodensis (I.P.) 
Erythroxylum coca (B.P. and I.P.) 
Eucalyptus globulus (B.P. and I.P.) 
Eugenia caryophyllus (B.P. and I.P.) 
Eupatorium ayapana (I.P.) 

Ferula narthex (I.P.) 

{Ferula fcetida) 

Faenictdwm vulgare (B.P. and I.P.) 
Gaultheria fragrantissima (I.P.) .... 
Glycyrrhiza glabra (B.P. and I.P.) 
Hemidesmus indicus (I.P.) 

Holarrhena antidysenterica (B.P. and I.P.) 
Hydnocarpus kurzii (I.P.) 

Hydnocarpus wightiana (I.P.) 

Hyoscyamus muticus (B.P. and I.P.) 
Hyoscyamus niger (B.P. and I.P.) 

Ipomeea hederacea (I.P.) 

Ipomcea turpethum (I.P.) 

Juniperus macropoda (I.P.) 

Linum usifatissitnum (B.P. and I.P.) 
Lobelia nicotiancefolia (I.P.) 

Melia azadirachta (I.P.) 

Mentha arvensis (I.P.) 

Mentha piperita (B.P.) 

Moringa oleifera (M. pterygosperma) 
Myristica fragrans (B.P. and I.P.) 
Papaver somniferum (B.P. and I.P.) 
Picrcena guassioides (I.P.) 

Picrorhiza kurrooa (I.P.) 

Pimpinella anisum (B.P. and I.P.) 

Pinus excelsa (I.P.) 

Pinus khasya (I.P.) 

Pinus longifolia (I.P.) 

Piper betle (I.P.) 

Piper cubeba (I.P.) .... 

Plantago ovata (I.P.) .... 

Podophyllum hexandrum (B.P. and I.P.) 

{Podophyllum emodi) 

Polygala chinensis (I.P.) 

Prunus amygdalus (B.P.) 

Psoralea corylifoUa (I.P.) 

Pterocarpus marsupium (I.P.) — 

Remwot^ serpentina (I.P.) 


. Cardamom fruit 
. Ephedra 
. Cocaine 
. Eucalyptus 
. Qove 
. Ayapana 
. Asafoetida 

. Fennel 
. Wintergreen 
. Liquorice 
. Indian sarsaparilla 
. Kurchi bark 
. Chaulmoogra 

•• ff 

„ Hyoscyamus 
.. Hyoscyamus leave 
.. Kaladana 
Turpeth 
.. Juniper 
.. Linseed 
.. Lobelia 
.. Nim 

Peppermint 

ff 

.. Moringa 
.. Nutmeg 
.. Opium 
.. Qu^sia 
.. Picrorhiza 
.. Ai^ 

.. Colophony 
•• »» 

•• f* 

.. Betel 
.. Cabeb 
.. Isabgul 

.. Indian podophyllum 

.. Indian senega 
.. Almond oil 
.. Babchi 
.. Kino 
.. Rauwplfia 
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Rheum emodi; R, webbianum (I.P.) 

Rhubarb 

Ricinus communis (B.P. and I.P.) 

Castor oil 

Rosa damascena (B.P.) 

Rose 

Rosmarinus officinalis (B.P.) 

Rosemary 

Santalum album (B.P.) 

Sandal wood 

Saraca indica (I.Pe) 

Asoka bark 

Saussurea lappa (I.P.) 

Saussurea 

Sesamum indicum (B.P. and I.P.) 

Sesame oil 

Strophanthus kombe (B.P.) 

Strophanthus 

Strychnos nux-vomica (B.P. and I.P.) 

Nux vomica 

Swertia chirata (I.P.) 

Chiretta 

Terminalia chebula (I.P.) 

Myrobalam 

Thymus vulgaris (B.P. and I.P.) .... 

Thyme 

Tinospora cordifolia (I.P.) 

Tinospora 

Trachyspermum ammi (B.P. and I.P.) 

Ajowan 

{Carum copticum) 

Tylophora asthmatica (I.P.) 

Antamul 

Urginea indica (I.P.) 

Indian squill 

Valeriana wallichii and other species (I.P.) .... 

Valerian 

Vernonia anthclminiica (I.P.) 

Vernonia 

Vifex peduncularis (I.P.) 

Vitex leaf 

Withania somnifera (I.P.) 

Ashwagandha 

Zingiber officinale (B.P, and I.P.) 

Ginger 


W'e will now study the most important of these drugs in some detail. 


ACONITUM (Ranuncnlaceffi) 

Vern. Sans. Visha; Hind. — Bachnag; Beng. — Bisha; 

Bomb. — Bachnab; Tam. — Vashanovi. 

Aconite belongs to a genus of herbs belonging to the family Ranunculaccae. 
^ e word aconiton , the classical Greek name, is derived most probaWy from 
akwan a dart, from its having been used to poison darts. The root, powdered 
and formed into a sticky paste with water, was smeared over the arrow head*. 

Aconite is one of the oldest remedies used both by the Hindu and Mohammedan 
physicians in India and is one of the commonest drugs sold by druggists. Hie 
so-called -ferox' variety is still largely used as an external application. The root 
and^niff 3_I®ste ) and is spread upon the skin as a remedy for neuralgia 

forT.nir’f combination with other drugs; it is also used as a remetfy 

smke-bite. The Hindu phyrtcianj use some 

process of mitiiwiti™ * and febrifuge after mitigation. ' Tliis 

process of mitigation consists in soaking the roots in cow's »ritJ 

temperature for three days or prolonged boiling with it for as long as 48 hou^ 





In this manner it is claimed that the root loses its toxic action at the same time 
retaining the beneficial medicinal properties. The aconite used by Vaidyas as 
available in the market are mitigated by following the different methods given in 
the literature of Indigenous medicine. A biological study of these mitigated aconites 
revealed that the roots have lost their toxic effects but not to the same extent as 
claimed by the vaidyas. Samples of aconite root mitigated by a number of 
standard jAarmacies in India were studied and in all cases were found to be 
highly toxic, showing perhaps incomplete mitigation. Mahaskar and Caius have 
observed that the root loses its depressant action on the heart and become stimulant 
instead. Soaking in cow’s milk gives better result than soaking in cow’s urine. 

The earliest reference to aconite in the Hindu medicine is about 
A. heterophyllum (ativisha) which is mentioned in works on materia medica by 
such authors as Chakradatta (a.d. 1050) and Saranghadhara (a.d. 1363). 
1 hese writers recommended the use of the drug as a remedy in fevers, diarrhoea, 
dyspepsia and cough, and also as an aphrodisiac. The references to its use in 
Arabic and Persian works are. short and probably originate from these Hindu 
works. Another variety referred to, A. palmatum (bikhma), is intensely bitter 
hke quinine, and in combination with pepper was used internally as a remedy 
for pains in the bowels, diarrhoea and vomiting, and as an anthelmintic against 
intestinal worms ,* externally it was used as an application for rheumatism. 

A number of laborious investigations — botanical, chemical and physiological 
— have been made on the subject of Indian and European varieties of aconite. 
The researches of Alder Wright, Cash, Dunstan and Stapf, have exhaustively dealt 
with it. Different workers have adopted different methods of classification accord- 
ing to the plants being poisonous or non-poisonous, annual, biennial, perennial, 
or according to the structure of their root sections, etc. It, therefore, comes 
about that many new names have been substituted for the older ones and this has 
led to a good deal of confusion. When a pharmacist in India has to select a 
sample for his use, he has to go through the whole l^erature on the subject, most 
of which is out of print, in order to identify hia sample and get information 
about it. It should also be remembered that the alkaloids of aconites readily 
undergo changes in their chemical composition under different conditions of age, 
temperature, moisture, storage, etc., so much so that sometimes older samples have 
been found to seriously deficient in their active principles. One cannot, there- 
fore, rely on roots of questionable age. 

Untill recently the Indian aconites had been used in this country in prepara- 
tions for external applications only, Aconitum chasmanthum Stapf. ex Holmes 
has been now recognised as an Indian substitute for the official A. napellus Linn., 
which is not found in India. From the pharmacological and economic points of 
view the Indian substitute is more potent and active. The drug is standardised 
biok^catly on guinea-pigs. The potency of aconite shall be such that 0.1 gm, of 
it when extracted and assayed as directed under tincture aconite shall possess an 
activity equivalent to not less than 0,15 mg. with reference to aconitine. The 
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author and his co-workers have carefully studied the different varieties of atomte 
growing in India and have cleared the confusion existing regarding their activity. 
In order to understand thoroughly the present position regarding the aconites 
of the Indian market, it will be necessary to go into the classifications that have 
been adopted for it from time to time. 


Indian Aconites of Commerce According to Old Claasifioatioa 


Altogether there are said to be about 180 species growing in the northern 
temperate zone, but over SO European varieties and 24 Indian species have been 
admitted and a number of these have been shown to contain active alkaloids. 
The members of the genus that grow in India are exclusively confined to alpine 
and subalpine regions of the Himalayas from Nepal to Kashmir. According 
to Watt, six species of aconite, recognised by the botanists, grow in India, with 
two or three varieties under two of these species. 

(1) A. heterophyllum. YEBiN.—S^s.—Ativislta; Hind.— Atis; Beng.— 
Ataicha; Tam. — Ati-vadayam; Pers. — Vajjcturki, It is well-known to the hill 
people as being quite inert and it is eaten by them* as a vegetable. It grows in the 
Himalayas at an altitude of 6,000 to 15,000 ft. above the sea-level. The root is 


commonly employed in indigenous medicine as a mild and bitter tonic and is sold 
in the bazars under the name of ‘Atis* or ‘Atees.' 

(2) A. napellus, Vern,— S ans.— FwAa; Hind,— Mithazahar; Btng.—Kathish. 
Several varieties grow abundantly in the temperate alpine Himalayas at an altitude 
of 10,000 to 15,000 above the sea-level. Four varieties, mf>ellus proper, 
A. rigidum, A. multi fidum and A. rotundifolium are commonly known. Some of 
these varieties are poisonous and others are non-poisonous. It may be mentioned 
ere that all A. napellus sold m the Indian bazars is not the produce of India. 
Quantities of imported European root also find their way into commerce 

^ V“f-Sans.~Fu/ia; Hind.-5«A; B^s--Katbish; Tam.- 
ashanavt, Guz.—Vachnag ; VtTS.~Bishnag; Arah.—Bish. Most of the drug 

IsfavaLw** derived from A. ferox, but no exact information 

in Tnr ^ popularly believed to grow abundantly 

n India, mamly cwifined to the eastern temperate subalpine regimis of the 

to fcwer «l l«m A. m,pcUu, by it, leava, bamg leaa .liyidrf, 

” W a J "7" ““ ''■"8 » ^fcortar beak to tha haltoat 

S S Z toi. vT? “1 r' ““ in the ladiaa baaato wa, believed 

aa Lalire laiclinab orSiZr*'"nu St"^ ttotthem India is known 

the A.f,rc. «« and”:^bly^ti.™,'Z’'f,°' 

abundantlv from Kumaon to Kashmir t which grows 

to iofiOO ft wSetr ‘ »' 



ACONITfi 


(5) \A. luridUm is found largely in Sikkim. It finds its way into the market 
and is sold mixed with other varieties. 

(6) A. palmaUm grows in the eastern temperate Himalayas from Garhwal to 
Manipur, but this species also is not poisonous and is not sold except as an 
adulterant to active varieties. 

In European commerce, all the Indian forms of aconite were classed as forms 
of A. ferox, but it should be remembered that true A. ferox is not the most plenti- 
ful of the aconite roots in this country and certainly not the most accessible. It 
thus comes about that the so-called Aconite ferox sold by the druggists is an 
indiscriminate mixture of the roots of A. ferox, A. lycoctonum, A. napellus, and 
A. palmaium, the latter predominating. That this state of affairs has been going 
on for many years is evident from the remarks made by Dr. E. R. Squill in the 
Year-Book of Pharmacy, 1873. He said that although only a few drugs are 
apparently more cheaply and easily obtained than accmitc root, yet perhaps in no 
other is there so great an amount of uncertainty, many parcels having been found 
to be comparatively worthless from a medical point of view. Things have, how- 
ever, improved since then and most of the important active varieties are available 
in the market, though not without difficulty on account of the tendency to adultera- 
tion with cheaper and inactive varieties. 


Indian Aconites of Commerce According to New Classlftcailon 

The Indian aconites remained in a state of confusion so far as their classi- 
fication is concerned for a long time. Gorris (1901) worked on some of the 
biennial aconite roots and brought out their distinguishing characters from a 
study of their transverse sections. Amongst the earlier workers mention may 
be made of Irmisch ( 1854) and Meyer ( 1881 ) but it was not till 1905 that Stapf. 
cleared the confusion and classified the Indian acoti^es based on the scientific 
method of transverse structure of their roots. He divided the Indian aconites 
into three typ)es. His classification based on root structure and accepted by 

Deinorrhizum Type 
A. deinorrhizum. 

A. balfourxi. 


A. laciniotum. 

A. ferox. 

A. heterophyUoides. 
A. leucanthum. 

A. dissecitm. 

A. jadim- ■ 


botanists is given below 

Napellus Type 
A. soongaricum. 

A. chasmanthum, 

A. violaceum. 

A. falconeri 
A. spicatum. 


Anthora Type 
A. rotundifolium. 
A. heterophyllum, 
A. mviculare. 

A. palmatum. 

A. hookeri. 
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Aconites of India Commonly Used in Medlehie Along Witb Their 
Distribation» Active Prindples and Uses 

A. balfourii Stapf. Vern— Darmiya. — Gobriya; Nepal.— Goten. This 
is found in subalpine and alpine Himalayas from Gharwal to Nepal at altitudes 
of 12,000 to 14,000 ft. above the sea-level Its roots resemble those of 
A. deinonhizum Stapf. but are somewhat shorter and thicker with several attached 
rootlets. Their bitter taste is followed by a tingling sensation in the mouth. It 
is a poisonous species and is a common constituent of A, ferox of commerce. 
Dunstain and Andrews (1906) .showed that daughter tubers contained 1 per cent, 
of alkaloid pseudoaconitine which was double that of the mother tubers. Recently, 
the roots have been found to contain 1.2 per cent, of total alkaloids of which 
pseudoaconiline is 0.4 per cent. (Hewey and Sharp). Pseudoaconitine is highly 
toxic and biologically 1.5 times as active as aconitine. 

A. chasmanthum Stapf. Indian Napellus. Vern. — Kash. — Banbalnag, Mohri 
The plant grows in the western Himalayas at altitudes of 7,000 to 12,000 ft. It 
is commonly found at high altitudes throughout Kashmir. A, Chasmanthum roots 
are very similar in appearance to A, napellus for which it was once mistaken. 
The tubers of the former are somewhat smaller, shorter and thicker. The mother 
tubers are deeply grooved and wrinkled, black outside and brown right through. 
When cut, the fracture is cartilaginous, hard and white within the cambium ring 
and brownish without. They contain 4.3 per cent, of total alkaloids, i.e., about 
ten times that of A, napellus. The principle alkaloid of the root is indaconitine 
and its physiological activity is about 9.7 times that of aconitine. 

A. deinorrhizum Stapf. Vern.— Bashahr.— Moftra; Kash. and Vvxiy—Dudhki 
bish, Safed bikk The plant is met with throughout the central Himalayas fr<»n 
Kunawar to Nepal and is common in Upper Bushahr in Himachal Pradesh. 

daughter roots is dark brown and coarsely wrinkled, the 
mother tubers are similar but have longer filiform root fibres. The drug is veiy 

gelatinised during drying. Together with 
mjoum It IS the principle constituent of A. ferox {vide A. balfourii) of 
commerce an is the chief Indian aconite which is now exported to Ehgbnd. Its 
r^ts conlam 0.9 per cent, of total alkaloids of which pseudaconitine is 0.4 per 


is a rare and poisonous species found in the 

als^ of commerce 

A half our * aconite or bish is in fact a mixture mainly of A. deinorrhisum, 

fxtemi anin. ^^^gdy used as an 

skin in ra ^ formed into liniment (lep) and .applied to the 

hilly districts in InH'a^ preparation of the root is largely used in all the 
niuy oistncts in India as an arrow poison. . 

Tie '^““■-Sans.-riltoisho; Hind—AHs; Kash—BUta. 

•n« plant .s eona^n snWpine and alpine zones of (he flitSya., Mi 



ACONITE 


57 


ortensivdy exported from the nodi-west Himalaya into the plains. The roots 
Qi^tam the amorphous non-toxic alkaloid atisine (0.4 pw cent.) to which Lawson 
ahd Topps (1937) have recentiy 'assigned the formula, C2^880sN. Jacobs and 
Graig (1942) have further isolated two crystalline alkaloids, viz., hcteratisine, 
CaaHjisOsN, m.p. 262-267° (decomp.) and hetisine, C 20 H 2 TO 8 N, m.p. 253- 
256® (decomp.). The Central Indigenous- Drug Committee in 1901 established 
its utility as a good bitter tonic but declared it to be worthless as an antiperiodic. 
This was also confirmed by Chopra ol. who observed that its alkaloids possess 
no antipyretic action. In the Indigenous medicine it is considered a valuable 
febrifuge and a bitter tonic especially in combating debility after malaria and 
other fevers. The drug is chiefly used in the form of pure white bitter powder. 
It is frequently adulterated with insipid and inert tubers of Asparagus sarrrentosus 
(^tamuli). 

A.laciniatum Stapf. Vern. — Sikkim . — Kalo bikhoma, Alpine. It occurs 
in the subalpine and alpine Himatlayas of Sikkim and adjoining Tibet 
between 10,000 to 14,000 ft. The roots are somewhat larger than those of 
A. spicaium. This poisonous species is fotmd mixed up in the commercial lots 
of A. ferox and Nepal Aconite. 

A. spicaium Stapf. This is the most abundant, robust and characteristic 
species of aconite occurring in Nepal, Sikkim and Chumbi at altitudes of 10,000 
to 12,000 ft. The poiscmous nature of the roots is well-known to the people of 
^kkim who often muzzle their sheep to prevent them fropi grazing on it. The 
roots appear to have been used more as a poison than drug. The roots contain 
0:4 per cent, of a new and highly toxic alkaloid named bikhaconitine, CsoHsxOnN. 
HjO, m.p. 118-123°. The alkaloid differs from aconitine but resembles 
pseudo^conitine in its chemical and physiological properties. The roots are some- 
t^es presefred in cow’s urine in order to protect th«*n against weevils, but they 
turn -darker externally during storage. The black kittiji is used for home consump- 
tion while the paler (me is exported. It is the pri^japle source of the bikh or 
hish of the Calcutta market and is sometimes one of pe components of A. feroxl, 

A.violaceum Jacq. Vern. — Sutlej Basin . — Tilia kachang. It is met with in 
t$e alpine zone of the Himalayas from Gilgit to Kui^<m at altitudes of 10,000 to 
15,000 ft The roots are whitish to brown with a ptj^e white fracture. The taste 
is slightly sweetish and i.s not followed by any t^igling sensation. The, roots 
are rei»rted to have been used medicinally and also »ten by hill-men of Kanawar 
as a pleasant tonic. 

> Standardisation of Indian Aconites of Coumixce : Cheuical As&ay . — 
Form«ly acomte was standardised by the chemic^ method as laid down in United 
l^tes Hiarmacopoeia yill. In U.S.P. IX Revision, the assay process 

il also* a chemkal (me^;w^ ui alternative biological aast^^ method; bm the chemical 
w»^ a^^ed Ss%e standard ahd was generally Later it was shown 

by various wwkers that considerable variations and inri’dristency 'in the potency 
of dconite preparations «dstcd, when assayed ly (headial and biolo^cal methods. 


■1 . mW 
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Hiis is due td the fact that, though the various, alkaloids present in the root 
behave similarly to solvents and precipitarits, their pharmacological action and 
toxicfty vary considerably. Chemical methods only indicate the total alkaloids, 
whether active or inactive, whilst aconitine and the allied alkaloids stich as 
indacomtiue and pseudaconitine are the ones that are responsible for the physio- 
logical activity of the drug. For this reason several biological methods of assay 
were developed. < - 

Table IV shows the total ether-soluble alkaloid contents of the common Indian 
varieties of aconite roots sold in the bazars. The' so called A, ferox which 
has been shown to be a mixture of A, deinorrhizum and A. balfourli (Stapf.) 
contains 0.86 per cent, of the total alkaloids. Of the two samples of A, mpellus 
(A,chasfnanthufn Stapf.) obtained from two different parts of India, No. 1 
contain^ 4*.28 per cent, and No. 2 contained 4.50 per cent, of the total alkaloids 
respectively. In the European A^ariety of A. napellus the total alkaloid content 
is 0.4 to 0.5 per cent, so that the alkaloidal content in the so-called ferox variety 
is nearly double and in chasmanthum variety nearly ten times more. The other 
varieties in the market arc A, hetcrophyllum and A. lycocUmum; they contain 
small quantities of alkaloids which are physiologically not very active. 

Biological Assay. — Aconites arc better assayed, not by chcmiail methods but 
by biological methods. The guinea-pig method of estimation of the alkaloids 
consists in finding out the minimum lethal dose of a given specimen to these 
animals according to their body weight, and comparing it with the quantity of 
pure crystallised aconitine required for the same purpose as a standard. This 
method gives a fairly accurate idea of the active priuciples present in a given 
Specimen. We employed this method for assay of roots of different Indian 
varieties. It was found that the alkaloids of the so-called ferox variety were 
about 1.5 times stronger and that of the Indian napcUj^s variety 0.7 times weaker 
than the aconite of European variety. But the alka|pidal content of the ferox 
variety is double and Indian napellus (A, chasmanthi^) 10 times more than that 
of the European napellus variety. I 

Aconites on Indian Market. — Out 24 spec|(» of Aconitura which occur 
in tn(fia only about 9 species of Aconitum roots are cqlnmonly found cmi the Indian 
maticet. ‘Fhey are commonly classified by dealers as follows (Dutta, Mukerjee) : — 

1. True Napellus or Eur<q>ean Aconite: These roots are imported from 
Eurt^ and are genuine roots of A. Napellus Uim. 

2. Indian Napellus Root: These are generally toots of A. chasmanthum 
Shkpf. ex Holmes. It is, however, oftm adulterated with either A. heterophyUum 
Wan. A. palmahm D. Den or a mixture of both. 

2. PefOx Varities of Aconites: This is commonly a mixtoire of A. 

A. indfoiirU, also adulterated with A. spicatum and A. lacmatum. 

4. WHite Aconites: Some .times a mixture of A.deinorrh^m and A. 
kSd in the tttaricet under ttie name of white aconites. * 
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5. Non-poisonous Aconites : A. heterophyllum Wall is available in &e 
market and is reckoned as non-poisonous. , . 

Chemical assay of these varieties shows that the alkaloid content of the 
called Perox form {A. deinorrhizurm and A. balfourii combined) is double that of 
the European variety of A. napellus official in the Pharmacopoeia, and that oi.'the, 
Indian Napellus variety {A. cliasmanthum) is ten times as much. .... 

Biological assay of these roots shows that the ether soluble alkaloid 
(pseudaconitine) of the so-called Ferox form is 1.5 times stronger than aconitine 
obtained from the European variety of A. napellus and the alkaloids obtained fremr 
the Indian variety of napellus ( A, cliasmanthum) are 0.7 times weaker. 


From a comparison of the chemical and biological assays of the different 
species of aconite that were examined, it can be concluded that both Indian varieties, 
t.c., A, chasmanthum and the so-called A. ferox, can be used for the 
purpose tor which aconite roots of the British Pharmacopoeia are used. The other 
vari(‘tics sold in the market have quite different physiological properties and' cannot 
be used. For practical purposes it would appear preferable to bring into use the 
aconite.s sold under the name of ferox (the commonest in the market) for the 
)oll<}wing reasons : ( 1 ) They are very common in the bazars and available in large 
quantities under the name of hachmb, bachnag, mithabish. milaaahar, singyabish 
am agra. (2) They can l)e easily distinguished and their adulteration with any 

detected, which is not the ca.se with the napellus variety, 
(d) They are wry easily Identifiahle both by their botanical and chemical 
charactenstics ^e tubers are sometimes single or more generally 2-3 

d™ T ^ (4) The outer cuticle is thick and 

Ll have a fTl' deteriorate rapidlv, 

variety (5 ) l-LTk to their being of a uniforip 

cryslallisable so mulh r ‘ ‘^’-ysfa'Hsed. about 80 per cent, beii^ 

pure crystals’ are obtainable ’for SriS'. """* 

applied*" Wy lets St'^erbS of tincture, when 

tingling sensation and thetf H t‘™‘dant to sensory nerves, producing first a 
stimntals thXrcem^^^^ "'“bn^ss. Taken internally, ii 
depressant in high aUerial tension o^rdte ^ 

from the three mSn^sourc^ estimates that 

to Hazara, exporting c/iay»j'aK/i«,„ I j Himalayas from Kashmir 

(ii) the central Himalayas exportina >1 . (mainly to Amfitsai*) ; 

the eastern Himalayas exporting ‘Neral Aci^iT^^rT 

chiclly to Calcutta. At least 1 000 fwf T a»d /#, heinitaumO 

into the plains. Besides consumZrtithinT‘“ ? 

«Jxported from Calcutta and Karachi With th *^7’ quantity i% also 
s acn,. With the exception of A.hgterophylhm^ 
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Syn. Aloe barbadensis ^^^^^Darakhte- 

The uses of aloes, (he common mnsabbat, lot ^ J‘„,ll-k„o«n in Indm 
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fS i rri 

fleshy leaves iro to dram tfo su ^ gently by 

”r 

lioiline. The juice is colourless to start j^^sses. 

boiling, and hence Ae ^ercia ^ ^ Mill., and A 

. ^ Linn. (^- oread into East and West Into 

Forsk ) is a native of north Afrua but i P ^ „e naturalised 

i and other countries, Jp^rts from the dry wesWard 

' and are found in a semi-wild state m pa generally propagated 

j=:.‘~rr5.'5s.'i£ 
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which thrives on the Kathiawar coast is the source of Jalfarabad aloes. THIS 
has also been called A. obyssinica by some authors. A. vwieQuto Linti. a near ally 
of A. vera is found in parts of Ilombay. Although the drug yielded by the Indiatt 
plant seems to be in no way inferior, A. succotrino is most highly esteemed, figot^ 
most in the trade returns, and is imported into Bombay via Zanzibar and direct 
from the Red Sea ports. It is usually sent from these parts packed in skins, the 
packages varying much in size and shape. In Bombay, the skins are opened and 
aloes repacked uniformly in boxes for export to Europe and Straits Settlements. 
This included locally produced aloes from Madras and Mysore There is, however, 
no export trade now. The quantity imported from South Africa and Gennany 
has gradually declined. In the quinquennium ending 1929-34 the average anmiai 
imports were 1,016 cwt., valued at Rs. 25,903, and in the following qtiin<}U6ntifiutt) 
454 cwt., valued at Rs. 11,245; in 1939-44, annual imports were only 57 cwt. 
valued at Rs. 2,717. 

Although aloes does not grow largely in a state of nature, the cultivation of 
the i)lant is easy and as it flourishes in the driest and poorest of soils, it could 
bo easily produced in India. 

Chemical Compo.sition. — The active constituent of aloes is a mixture of 
glycosides called 'aloin*. The proportion of ‘aloin’ varies in different specimens 
of aloes in the market. The principal constituent of ‘aloin’ is barbaloin which is 
pale-yellow crystalline glycoside soluble in water. Among other cotistitueJrts 
mention may be made of isobarbaloiii, ^-barbaloin, aloe-emodin (a hydit^ytic 
product of barbaloin), resins and some water-soluble substances. The odour is 
due to traces of an essential oil. The B. P. limits the ash content to 5 per cent, 
and the loss on drying at 100° (moisture, etc.) to not more than 10 per cent. The 
physical nature of aloes depends upon the species from which it is prepared and 
the manner in which the juice is concentrated. If the juice is dried in the sun 
or concentrated over a low fire it gives an amorphous, opaque, waxy extract 
called hepatic or livery aloes. But if the juice is concentrated rapidly over a 
strong fire, the material obtained on cooling is amorphous and semi-transparent 
and is called *glassy’ or Vitreous' aloes. 

Chopra and Ghosh (1938) examined the juice of A. vera var. officinaUs and 
found that it contained no aloin, but only some resin and gum with small, quantities 
of anthraquinone derivatives such as emodin and chrysophanic add. Jaffarabad 
aloes has been reported to contain 13.6 per cent, of aloin without any isobarbaloin 
tWehmer, I, ISO). Aloes has a bitter disagreeable taste and is largely used as 
a cathartic and is valuable in the treatment of constipation but is not suitable 
for use in pregnancy. It produces pronounced pelvic congestion and is U8e4 
for utnne disorders generally with preparations of iron and carminatives. AIqC* 
forms one of the constituents of several proprietary laxative preprations. 

Use IN Indigenous System.— In Indian medicine also aloes (musabbaf) is 
used as stomachic, purgative and emmenagogue. It is regarded as vahmEle kt 
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jhe twtment of piles and nectal fissufes. The; mucilage is cooling and is used 
as a poultice for application on inflamed parts, Jaffarabad aloes is used in lacquer 
work also. 
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AEAOHIS HTPOQASA Lbm, (liqgiii)|lbios»e) 

Groundnut, Peanut, Monkey nut 

Ve^n.— S ans.— 'Bmg.—China-badam; Mar.— 
Bkm mug; Ttl--Verusenagalu kaya; T&m:y-Verkadalai; Km.—Nela-godale; 
)Mr-Nehkadala, 

The plant A.hypogaa is originally a native of Brazil but it is now 
cultivated in all tropical or sub-tropical countries. The major groundnut produc- 
ing countries are India, China, U.S.A. and West Africa. It is also cultivated in 
Burma, the East Indies, Nigeria and in southern Europe. The plant is reported 
to have been introduced into India in the sixteenth century. Its cultivation 
extended at a phenomenal rate from 1900 onwards and today India is the largest 
producer of groundnuts accounting for more than 3S per cent, of world produc- 
tion. In India, Madras, Bombay and Hyderabad are the major groundnut produc- 
ing states. Its cultivation has now extended to Madina Pradesh, Uttar Pradesh, 
and northern India also. 

The seeds of this plant besides being extensively employed as food-stuff 
yield on expression 40 to SO per cent, of a clear with a very mild agreeable 
taste. It is a rich source of fat, protein and vitam^. Bi, B 3 , nicotinic acid, and 
vitamin E. Pickett ( 1942) and Sarma ( 1944) have f so reported the occurrence oi 
vitamin Bo (pyridoxine). The red skins are partidS^rly rich in vitamin Bj whicl 
is lost usually in processing. The nuts are compa«§tively poor in vitamin A an< 
vitamin C. They are a good source of lecithin albout 0.5-^7 per cent, of th 
decorticated nuts (Traill, 1945). In America groundnuts are known as peanut 
. and are very popular and are used for out-of-fcind eating, confectionery an 
peanut butter, and in the form of peanut flour. - Owing to the high fat and protei 
content groundnuts form a valuable energy giving food. The production < 
groundnut oil in ln<fla has increased very consid^isdaly in recent year^, where 
is utilised for ffie manufacture of vanaspati or v^etable ghee hydrogmtic 
The consumpti<m of the this country has risen from about 44,000 tons 
1988 to over 1^*000 ^ in !'94S. Oil of pharmacetuic^ quality is ob^ 

. |«)m the seeds by cold It is pale yellow k colour and has a fa 

iwtty odour and Mand taste. ||9 propeities are similar to those of olive oil, 
resembles dive oil tuA as regards taste and other physical and chemi 
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properties. A comparison of 

the constants of the 

two oils will revral tfiy 

similarity in a striking manner : 

Groundnut Oil 

Olive Oil 

Sp. gr. at TS°C 

0.9165 to 0.9175 

0.916 to 0.918 

Solidifying point 

0 to 2®C. 

3 to 4 *C. . 

Refractive index at 15° C. 

14731 

1.4696 to 1.4703 

Saponification value 

185.6 to 196 

185 to 196 

Iodine value 

83.3 to 105 

79 to 88 usually 


Arachis oil contains palmitic, stearic, arachidic, bchcnic, lignoceric, oleic and Hnoleic 
acid components and it is greatly esteemed for domestic purposes as it does not become 
so rancid as other oils. The oil is also regarded in India as an aperient and emollient. 


Olive oil is largely employed in medicine, both externally and internally. It 
is a basis for liniments and ointments. It is also a nutrient and a food and can 
be given in wasting diseases. Arachis oil satisfies almost all the properties' possessed 
by ohve oil so that it can be used as a substitute for it, particularly in India, where 
arachis oil is available in large quantities at a very cheap price in contradistinction 
to olive oil which is very expensive. The substitution of arachis oil for ©live 
oil is actually carried on in commerce to a very large extent.. Most of the 
specimens of 'jnire lucca olive oiF from France and Italy are not true olive oils 
but arachis oil purified and passed on as olive oil. The B. P. recommends its use 
as substitute for olive oil in making ointments, liniments, plasters, and soaps ; a^lso 
in official preparations as a vehicle for solutions of vitamin A and D. The oil 
after proper sterilisation may be used as a vehicle for oily preparations used for 
making injectibles. It is used for feeding children, in the form of emulsion. 
In veternary medicine it is used as nutritive, laxative and emollient. It is also 
employed in the form of emulsion for the control of several insect pests of plants. 
The toxicity of insecticides such as derris or nicotine is increased in this way. 
Usually lower grades of oil are ussed in the manufacture of soapi cosmetics, 
leather dressing, substitutes for tallow and Diesel oil. 

Groundnut Cake. — After expressing the oil the residue or the groundnut 
cake is one of the cheapest oil cakes and has high nutritive value and constitues 
a very valuable concentrated feeding stuff for cattle and other farm animals. It 
contains a higher percentage of proteins than any other oil cakes. Groundnut 
cake is a good organic nitrogenous manure .particulafly for paddy, .sugarcanp, 
coffee and tea. In combination with superphosphates and potash it has been 
found very beneficial in areca-nut cultivation. 

The export of groundnut in the form of kernels, oil and oil-cake$ lie^ 
mcreastng since the beginning of twentieth century. U. K., Ceylon, Gemany, 
Netherland, Belgium and other countries rimport Iftrge^ quantities ^roftgh 
Madias and Bombay ports. Export fibres from Indian ports ‘during 194$^ 
were -1,97,000 tons, and during 1946-47 were 1,17,000 tons (under ^ 

bHik of exports fiom India is in the form of kernels. -The gioundnujtipii-iaateo^ 
exported % considerable quantities hut its export j$ insignificant /as 
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with the production of oil in 

India (7.5 per cent. 

of production during the 

quinquennium ending 1937-38). 

The annual exports of groundnut oil from India 

are shown below:— 

Quantity in Tons 

Value in Lakhs of 
Rupees 

1932-33/36-37 

3,379 

11.67 

37-38 

12,206 

43.19 

38-39 

18,151 

57.64 

39-40 

16,409 

52.37 

40-41 

35,934 

128.95 

4142 

26,449 

93.60 

4243 

8,664 

42.76 ' 

4344 

685 

5.07 

4445 

664 

9.00 
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ARTEMISIA MARITIMA Linn. (Compositaa) 

Wormseed; Santonica 

VERN.—Hind.— Bomb.-'Kiramniowa; Pers.— Dirmanah, 
Sariqun; Arab.— Afsantin-ul-hahr; Shik. 

The plant artemisia is a very ancient remedy and was extensively used by the 
Greeks and Romans to expel intestinal worms and/ as a stomachic. The old 
Arabian and Persian physicians used it for the same.|mrpose and it was probably 
introduced into India by them, as no mention of thi^ drug can be found in the 
old Ayurvedic writings. The flowering tops have beii^ and are to this day largely 
used in the Tibbi (Mohammedan medicine) in India Rs an anthelmintic. Usually 
they are powdered and are given in 2 to 4 dr. doses. The drug is also used as a 

remedy for dropsy. A decoction made from the plant, which would consist 

mainly of the essential oil, is used as a cardiac and respiratory stimulant. 
A.mritima Linn. {A.brevifolia Wall.) grows abundantly in the high 
altitudes of the Himalayas from Kumaon to Kashmir at a height of 4,000 to 
li/Xto ft It is said to grow more abundantly and uniformly in Beluchistan, 
Chifral and Afghanistan than in the Himalayas. It grows in such abundance in 
fe^ Wt-^med country that it is used as Repacking material for fruit which is 
itnpoited from Kamdahar, In spite of this abund^t supply, santonin was not 
manu%tured in India either for internal consumption or export till recently. 

WorW War I, practically all the santonin on the Indian market 

*46 and was imiJoitcd from Euippe. It was obtained from 
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A.cina Berg., but there are many allied species, such as A 'tnariHm var. 
stechfnanniatKi Besser {A. Icrcheatid Karel and Kiril), A. pauciflon Stedim 
maritima), etc., which are indigenous to the vast uncultivated plains of the Kirghiz 
in Turkestan. A number of species of artemisia are also widely distributed over 
different parts of Europe, Asia and America. Formerly large quantities of 
the strongly-aromatic flower heads were collected and sent to the European markets, 
especially to Moscow and Petrograd, some also found their way to India via 
Afghanistan and Persia. Factories were later established in some of the large 
towns in Turkestan where santonin is extracted, and mainly the purified product 
is now exported. Some years ago there was a great scarcity of santonin, owing 
to the wasteful and destructive methods of collection, and to the political and 
economic upheaval in Russia. Efforts were, therefore, made to find other sources 
of the drug with a view to increasing its output. The plant, however, is found 
only in a lestricted area in Russian Turkestan and attempts at the extension of 
cultivation have hitherto failed. Extensive investigations have also been carried 
out from time to time on other plants of the same genus, as additional or alternative 
sources of santonin. In Holland, Van Laren has successfully cultivated A. dm, 
which has yielded as much as 1.3 per cent, of santonin. Some of the American 
species ot artemisia growing in Mexico and the neighbouring states have also 
yielded santonin. A.galUca grown in France was found by Heckel and 
Schlagdenhauffen to contain santonin, although the percentage was not stated 
by them. An examination by Maplethorpe in 1924 of A, gallica and 
A. niaritima found in the south of England led to the conclusion that the English 
variety of these plants contained very little or practically no santonin. Despite 
the large amount of work done on various species of artemisia, it has not yet 
been possible to find a variety which contains a *workable percentage of santonin 
and which can stand comparison with the Russian variety. 

Indian Species of Artemisia. — Many species of artemisia grow in the 
Himalayas but A. brevifolia Wall. (A. maritima) contains santonin. 

This is a shrubby aromatic plant about ft. high with a woody root-stock; 
erect or ascending stems and much branched from the base. It is an exceedingly 
variable plant with erect or drooping flower heads. It is found in the western 
Himalayas from Kashmir to Kumaon at an altitude of 7,000 to 9,000 ft. This is 
the only santonin-boaring species occuring In India. This species is common in 
several areas of north-western India such as Kashmir, Kurram, Kagan, Bushaher, 

Waziristan, Chumba, etc. Plants occuring in some parts of Kashmir and Kurram 
only however contain workable percentage of .santonin. In these areas santonin- 
free plants are also growing. Badhwar (1934) observed that m the earlier 
stages of growth santonin-bearing plants in the Kurram valley have red stems 
w le santonin-free plants have green stems and that both turn brown as they 
pow older. He has called the former A. maritima forma ruhriemk Badh* \ 

Qazilbash has studied somewhat in details die extent of santonm-bcaring artemisijL ' * i 

occurag m Ae Kurrum valley. He has come to the conduit that there 0 <x«rS 
anodier species named A. h*rmensis Qazil. which grows more 
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contains more santonin. After partition of India most of the good area growing 
santonin-yielding artemisia, i.e. Kurram valley, was lost to the In<^an Union. 
The areas of Rattu and Astore in the frontier districts of Kashmir State used 
to supply most of the artemisia required by the santonin factory at Baramulla 
(Kashmir), but these areas too came under the occupation of Pakistan after the 
political disturbances of 1947. The Gurez area remaining in Kashmir does not 
yield sufficient quantity of the drug to meet country's demand in India. With 
a view to discover other sources for supply of this important drug, a survey of 
the areas growing artemisia was carried out in Jammu and Kashmir State, 
Himachal Pradesh, Kangra-Kulu valley, and in Kumaon hills in U. P. As a 
Jesuit of this extensive survey it was observed that A. maritima contain- 
ing 1.2 per cent, santonin grows wild in Dhool Dhar of Chenab valley in Jammu 
and Kashmir State. Before 1947 the Chenab valley was unknown for its 
artemisia. The supply from this source is limited at present but there is scope 
for artificial propagation of this plant. The factory at Baramulla is making use of 
this artemisia since partition. 

The area, under artemisia in Kurram first discovered was estimated 
by the Botanical Survey Department to be roughly 200 acres of fairly thick 
crop, but there arc many similar areas in the adjacent hills and there is 
a larger tract of more than 2,000 acres, with a crop of varying density 
scattered over it. Several closely related species of artemisia have been collected 
from this locality. A. maritima is found in most parts of this valley and 
is known by the name ^spirah tarkhah' and this is the variety which bears santonin. 
The other species such as A. salsoloides, A. ahsinthmni, A, campestris and A. 
vulgaris, which were collected showed no santonin whatsoever. 

The position of santonin production in India is quite different after the 
partition of India in 1947. The only factory manufacturing santonin in Kashmir 
State has not enough raw material to work to its full capacity. Handa, Kapoor 
and Chopra (1953) reported that they could not detect any appreciable quantity 
of santonin in samples of artemisia obtained from -Himachal Pradesh, Kangra 
and Kulu valleys. Santonin contents of 0.65 and 468 per cent, were detected 
in the samples of artemisia collected in July froto Malari (Kumaon Hills). 
This gives an indication that if an extensive survey[ of the various areas in U. P, 
where artemisia grows, is undertaken, it is likely some workable quantities of 
the santonin-yielding drug may be obtained or if better strains of artemisik plant 
are introduced in this area, the cultivation may be successful. 

Saatonln Content of Indian Artemisia 

The active principles of A, maritima consist of; (i) a volatile oil which has an odour 
resemhling cajuput oil and camphor; ,( 2 ) santonin and an allied body artemisin. 

The amount of santonin extracted from the Russian artemisia usually is t.2 to 14 per 
cent, but may be as high as 2.3 to 3.6 per cent. It appears from several analyses made by 
Dr. Greenish, Dr. Simonsen and the chemists of the Imperial Forest Research Institute, that 
as much as 1.95 per cent, of santonin may be obtained from flower buds and leaves. Later 
^timations, however, have proved dxat the yield from the Kashmir artemim is lower still 
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and seldom goes beyond 0.5 per cent This is partly due to the fact that the sautonk 
c/mtent of A mariiima from these regions is naturally somewhat low, and unless it is 
collected at the proper lime, the yield is still further reduced It has been shown that the 
plants collected in June from Kashmir (Gurez) have no santonin at all; those collect^ in 
July and August showed from o.i per cent, to 0.9 per cent., the latter being the maximum 
yield. In the first half of September, the santonin content again falls to O.i per 'ejent. and 
after that, it is entirely absent, or only traces are present. The method of extraction of 
santonin followed by the chemists in India is said to be responsible to a certain extent for 
the low yield. In the factories of Russia, santonin is extracted by a new and improved 
method said to be devised by Dr. Ferdinand Krauss of Braunschweig. This method allows 
nearly 98 per cent, of the santonin content to be extracted from the flower buds of the 

plants, whereas in India, only 70 to 80 per cent, of the santonin is made available, 

if the former inelhod is used, the yield could be increased by cutting down the waste which 
is at present sustained in the process of extraction. 

The method of collection of the plant has also been defective. In old days, the whole 
plant was cut off from the root and the flowering tops, the leaves and the stalks were all 
mixed together. As the woody stalks contain little or no santonin, this prOcesfe further 
helped to reduce the jKirccntage. The method now employed is to strip off the leaves and 
flower-buds directly from the plant by hand and then dry them in the sun. This method is 
less wasteful, as the plants from which the leaves and flower-buds are stripped off, do very 
well. Not only is their future growth and development not hindered, but they bear fresh 
leaves. The cutting off of the whole plant is not only harmful from point of view of future 

growth, but is also expensive both for labour and transiK>rt A comparative examination 

(;f tbe physical and chemical properties of the Indian santonin show’s that it practically 
comes up to the Russian santonin. A perusal of the following statements will make this 
point clear: — 


5. Laevo-rotatory in chloroform— 171.4® 

6. Specific gravity 1.1866 

7. Melts at 171® to 172® C 

8. Leaves no appreciable ash ...... 


Indian Santonin 
(Smith Stanistreet Brand) 

Same as the standard. 


Do. 


Do. 


Do. 

Laevo-fotatory in chlon>form--i6i,^ 
Same as the standard. 

Softens at 169® and melts completely 
at i7i®C. 

No appreciable aslj. 


Imported Russian Santonin 
(Standard) 

1. Very sparingly soluble in cold water. Soluble in 

40 parts of cold rectified spirit, in 3 parts at the 
boiling point and in 4 parts of chloroform 

2. Crystallises in flattened columns, in feathery radiat- 

ing groups or in flaky plates. Odourless, taste- 
less at first but afterwards develops a bitter 
taste. The cold alcoholic solution has an 
extremely bitter taste ...... ...... _ 

3. When heated becomes reddish brown, evolves white 

fumes and on cooling sets to a clear brown 
vitreous mass, which is reddened on treatment 
with a little dry alkali or slaked lime 

4. On exposure to light, especially to direct sunlight, 

santonin acquires a yellow colour. The hot 
alcoholic solution of this altered substance is 
yellow, but deposits crystals of colourless 
santonin on cooling 
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The sli^t diiferences noticed are probably due to traces of impurities. The 
pharmacological action and toxicity of the Indian variety also correspond to those 
of the variety imported from Europe. A series of cats, whose stools were 
previously examined and found to contain ova of belascans and hookworm, 
v/ere pvai the drug in doses i^ging form "45 to 80 mg.' The belascaris were 
expelled and the ova disappeared from the stools. No toxic symptoms were 
produced in these animals. . 

The therapeutic efficacy of the drug was tested by clinical trials in a large 
number of cases in the Carmichael Hospital for Tropical Diseases and in the 
Alipore Central Jail. Indian santonin was given combmed with calomel and 
sodium bicarbonate. The results with Indian santonin compared favourably with 
those ordinarily obtained with European santonin. It was found to be more 
effective on ascaris than chenopodium. Recent studies by Dr. Maplestone have 
shown that a combinaticm of santonin and chenopodium is very much more effective 
in the treatment of ascaris than either of these drugs alone. 

The workable percentage of santonin should be not less than 1.2 per cent, 
in the plant for commercial exploitation. Indian artemisia is generally poorer 
in santonin than Russian species (J. dm) from Turkistan which is reported to 
contain 2.3-3.6 per cent. The santonin content of Kashmir drug has been reported 
by several workers to vary from 1-2 per cent. (Krishna and Vcmia) and that 
of artemisia frexn Kurram valley from 1-1.6 per cent. (Badhwar). Baldwin 
has isolated from the Indian plant in addition to santonin two more crystalline 
constituents; santonin of much weaker anthelmentic action and pseudo santemin 
which is devoid of anthelmintic properties. Artemisin is another bitter principle 
reported to occur in A mantima. All the varieties of A. maritima contain 
essential mis which vary both in quantity (2-3 per cent.) and in composition. The 
commercial oil a by-product pf santonin factories is a thick yellow oil. The 
essential oil from Turkistan variety has been found to contain cineole 27.8, and 
thujone 7-8 per cent A. maritima var. kazakewks yields an oil (0.6 per cent) 
which cc| fains 36 per cent of camphor. The qutttltity of artemisia which could 
be collect ll before the disturbances in 1947 in Kashmir was estimated at over 
180 tons per annum but the output is much less sirice then. 

Cultivation. — Efforts have been made to grow artemisia rich in santtmin 
in upper Kurram. The plants raised from seeds or root appeared to flourish 
well. The area under cultivation has been greatly extended in Kurrum valley. 
Attempts are beiing made to propagate the santonin yielding variety of artemisia 
in Kashmiri Himachal, Chakrata (U. P.), etc. It is observed that the plant can 
be easily propagated by seeds or root divisimi. The plant puts up a good 
vegetative g^wth in the second year of its cultivation but the santonin contents 
are rattier low in the first few years. 

Seeds of A.»«ofiti»no from Japan and A. dm from Russian Turkistan 
have 1)een obtained and propagated by the authors in Kashmir. A. dm seeds did 
not germinate. Analytical results of the cultivated samples are as follows:— 
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Nursery 

Age of Plant 

Santonin Contort 

(1) Baramulla 5,500 ft. above 

.... 1 year 

0.3S per cent. 

sea-level 

(2) Srinagar 5,000 it. 

•••• 1 $9 

0.31 ,, ,, 

(3) Srinagar „ „ .... 

2 „ 

0.47 „ „ 

(4) Simla 7,000 ft 

•••• 

0.61 „ „ 

(5) Yarikhah 7,000 ft 

( Chenab- valley seeds ) 

•••» 

1 » 

0.45 „ „ 

(6) Yarikhah „ „ 

(Japan seed) 

•••• 1 ff 

0.39 „ ,. 


The results obtained from cultivated samples are not upto standard but it 
is hoped that with improved methods of cultivation and with the maturity oi the 
plant the santonin contents may increase. 

Artemisia are xerophytic plants. They grow in semidesert areas in central 
Asia where extremes of tempratures both high and low prevail. The plants 
prefer saline sandy soil. Analysis of the soil in Kurram showed that it has high 
available potash content and is rich in salt and fine sand. A semi-arid climate 
and a saline sandy soil appear to be best suited for its cultivation. A study of 
seasonal variation of santonin in Kurram artemisia showed that upto about second 
week of June santonin is concentrated only in leaves and reaches a maximum 
between the end of May to the end of June, when buds begin to. appear. There- 
after santonin passes into buds and reaches its maximum when they are fully 
developed, just before they open — between 10th August and 10th of September. 
With the opening of bud there is rapid fall in santonin content. Handa, Kapoor 
and Chopra (1953) observed that time of flowering of artemisia varies in different 
areas. In Sindh valley the plant flowers in July while in the inner dry regions of 
Chenab valley the plant flowers late in November. In Garwal the flowerinjj time 
of artemisia is September. 


Economic Possibilities. — Santonin is one of the most expensive drugs in 
fte ^armacopoeia, its current price being Rs, 200-300 per lb. During the 
World Wars and for some time after it was selling at Rs. 700 per lb, a single dose 
0 3 gr. coding nearly a rupee. For mass treatment in a poor country like India, 
It IS essential that some source should be found from which santonin could be 
o tame at a cheap price. Russia still holds the monoply of production and trade 
in sanlonm. A limited quantity of it is being produced in India bv Kashmir 
^a^ceutical Works m BaramuUa, Kashmir. It used to produce 2,200 lb. 
ha« fall*”” ^ availability of less artemisia the production 

vear anT'- ^ m India is estimated at 1,000-1,200 lb. per 

m?' p®*" was Rs. 14 to 16. The level of price is 

^ntamed by an international pool system. Santonin of Indian origin iL been 
shown to be therapeutically as effective as that of Russian or^pn. 
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The incidence of ascaris and oxyuris infections amongst the population of 
this country is very heavy indeed. This will be seen from an estimate by the 
Helminthological Department ,of the Calcutta School of Tropical Medicine and 
Hygiene. Over 65 per cent, of the population seems to be aflEected in Burma, 
Assam, Orissa and parts of Madras, where the rainfall is heavy and the surface 
water abundant during the monsoon season. In Bengal and parts of Bombay the 
incidence is from 35 to SO per cent, and in the Uttar Pradf -h. it varies from 
IS to 25 per cent In the drier parts of India like the Pu/^ab and Rajputana, 
though the incidence is less than in the parts mentioned atwve, it is in no way 
insignificant. The huge demand for santonin can, therefore, be easily appreciated. 
Under the circumstances, the development of the santonin industry will be 
beneficial to all concerned. 

A. ahsxnthiumVmxi. Wormwood. Vern. — Arab, and Pers. — Afsanthin, 
This is an aromatic and bitter herb found in Kashmir at altitudes 
of 5,000-7,000 ft. The essential oil of A.absinthmn (about 0.3 per cent.) 
used to be the constituent of ^absinthe^ but because it produces addiction its use 
has been prohibited. The commercial oil is produced in America and its chief 
constituents are thujone and thujyl alcohol (Finnemore 844). Wormwood oil 
has a tonic stimulating effect on the digestive organs and is sometimes used 
externally. The plant also contains a bitter glycoside, absinthin and a crystalline 
compound. The dried leaves and flowering tops of the plant have medicinal 
properties. Its tincture (B. P. C.) is used as a tonic and digestive. Besides, 
there are other species of artemisia growing wild in India some of which may be 
briefly described, 

A. dracmculns Linn. This is a perennial herb found in western Tibet 
(14,00(>-1 6,000 ft.) and in Lahul. The herb contains about 0.3 per cent of 
essential oil which has an anisedike odour. The leaves and its essential oil are 
used for flavouring vinegar and as a spice. It is cultivated in France for its 

essential oil known as oil of taragon. . 

■) 

A. pdlens Wall, ex DC. Vern. — ^Mar,, ^ Tam. and Kan.— Dovana. 
It is an aromatic annual found in certain parts of south India especially in the 
Mysore State. It is also cultivated in the neighbourhood of Poona. Its fragrant 
leaves are used in floral decorations. The yield of oil has been found to be 
0.22-0.58 per cent. The oil is very popular in Perfumery Trade in America 
w^here it used to be sold at Rs. 350-400 per lb, (1940-41). The plant is cultivated 
on a limited scale near Mysore City. 

A, saermm I^deb. This species occurs in western Tibet, Kunawar 
and in the Tibetan regions of Kumaon (10,000-12,000 ft.). It is said to be given 
to horses for affection of the head* The ^lant yields 1 per cent, of an essential 
oil, which contains cineole (19.26 per cent.) and camphor (6 per cent) etc. 

A, iikmiana Ehrh. ex Willd. This is an annual herb similar to A. absinthium, 
ill western Himalayas from Kashmir to lihul (8,000^10,000 ft) and 
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in western Tibet. It is reported to be of medicinal value and also is a good fodcter. 
The composition of milk is not affected even when it constitutes about 40 per cent 
of animal fodder. It contains protein 15.5 per cent, and fat 5.12 per cent, with 
digestive coefficient of 62.2 and 71.4 per cent, respetively. 

A. vulgaris Linn. Indian Wormwood. Vern.— Hind, and Beng.—Nagdona; 
Mar.— Dhordavana; T&m.—Maclti,>>afri; Kash.—Tithwan. It is a tall aromatic 
shrub found throughout the mountainous districts of India ascending to 
an altitude of 12,000 ft. in western Himalayas and to 5,000 to 8,000 ft. in 
.Sikkim, the Khasia, Ava and Martaban mountains. It grows at Mount Abu In 
Marwar and on the Western Ghats. In Indian medicine the leaves and flowmhg 
tops are administered in the form of an infusion in cases of nervous and 
spasmodic affections. It is also said to be antiseptic, expectorant and anthelmintic. 
The plant yields about 0.2 per cent, of a volatile oil. This oil has been found 
to Iw a good larvicide for mosquitoes in the same way as kerosene, although it 
is only a feeble insecticide. 
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ATROPA ACUMINATA Boyle (Solanaoese) 

Deadly Night Shade, Belladonna, Indian. Belladonna 

Vern. — Beng. — Yebruj; Bomb. — Girbuli; Hind. — Sagangur, Angurshefa, 
Lukmuna; Kash. — Maitbrand, Jalakafal; Punj. — Suchi, Angurshefa. 

The genus Atropa comprises of 4 sf>ccies of medicinal plants distributed in 
the Mediterranean region, southern Europe and Asia. A. belladonna Linn, 
amongst these has long been a reputed drug in Europe but the species found wild 
m India is A. acuminata (Indian belladonna). There was some confusion 
for many years about the correct botanical name of this plant. It was reported 
as A. belladonna in Flora of British India but tracing back its exact taxonomic 
history to the middle of eighteenth century it is now named Aacmmata. 
^yle ex Lmdiey. It has been further suggested that it may be tamed A. 
belMonna Unn. var. acumrnata due to its clear affinity in mori*ological, anatoifttcal 
and chemical characters with A. belladonna. , . , 

’ I® f" bushy herb, 2-^ ft m Jieight 

..with dichotofflously branched system. The leaves are oblong: elUptical, tapering 
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grad^ly at both the apex and the base. On the flowering branches the leaves 
occur in pairs. The leaves are green or olive green in colour. They vary in 
length between 3 and 8 in. and in breadth from l.S to 2.5 in. The flowers are 
axillary, dirty yellow, drooping and campanulate, occurring solitary or in groups 
of two or four. The plant flowers in June-August. The fruit is a globular 
berry and looks like a cherry when ripe in October. The root stock is hard and 
woody from 1 to 2 in. width. The roots get wrinkled longit^ dinally on drying 
and die fracture is tough. 

Belladonna and its alkaloid atropine are largely used in Western medicine 
as a sedative, antispasmodic and mydriatic in diseases of the eye. It is a valuable 
antidote in poisoning by opium, muscarine, etc. Belladonna is a highly toxic 
drug. Tincture belladonna is standardised to contain 0,03 per cent, of alkaloids, 
and is administered in doses of 5-30 min. Doses larger than these are toxic. 
The immediate effects of belladonna poisoning are dryness of mouth, throat and 
skin, dilatation of pupils and giddiness. These are followed by a failure of the 
respiratory system, resulting in death. Morphine in moderate doses, administered 
after washing or emptying the stomach by emetics, is recommended as an antidote. 
Artificial respiration and inhalation of carbon dioxide and oxygen are useful in 
the early stage of depression. 

Although it is a powerful drug, its medicinal properties appear to have 
escaped the ancient physicians of India as it has not been mentioned in the Hindu 
materia medica. It is remarkable that, while absolutely worthless drugs were 
carefully collected and sent to the plains of India from the very localities in which 
belladonna is abundant, not a single leaf or root of Indian origin of this valuable 
drug could be purchased from the Indian drug shops in large centres some years 
ago. Its identity was so much eclipsed that no mention of this drug could be 
found in Dymock's Pharmacographia Indica or in Mohideen Sheriff's book both 
of which are known to be very exhaustive and reliable treatises on the Indian 
indigenous drugs. Belladonna is used in medicinie in two forms Belladonna 
folium and Belladonna radix. Belladonna folium insists of dried leaves and 
tops collected when the plant is in flower. The alkaloid content (as hyoscyamine) 
varies from 0.15-0.7 per cent, the average being 0.4 per cent. The B. P, minimum 
is 0.3 per cent. Belladonna radix, the dried roots (alkaloids 0.60-0.66 per cent. ; 
B. P. munimum 0.4 per cent.) are generally harvested in autumn. These are 
richest in alkaloid content when a year old, but it is not profitable to harvest at 
this time as the size is too small. Usually second or third year roots are collected. 
After collection the roots are washed, the large ones sliced and rapidly dried. It 
grows in great abundance in the Himalayan ranges extending from Simla to 
Kashmir at an altitude of 6,000 to 12,000 ft, above the sea-level and is also found 
wild in Kunawar at an altitude of 8*500 ft. A limited supply of the root can 
be obtained from the northern Himalayas from localities not too far away from 
places with suitable transit facilities. 

In Jammu and Kashmir State it is found common in the forests of Sindh, 
Iheluni, tidder and Chenab vaBeys, It Is also found in Himachal Pradesh. Ktilu 
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and Parbali valleys and in Narkanda forests of Simla hills. In order to f ti)d^ 
the quality of Indian belladonna growing in a state of nature, its roots and 
leaves were collected from wild sources from different places in Kashmir, 
Himachal Pradesh, Kangra and Kulu valleys. The specimens were founds on an 
average, to contain the following percentage of alkaloids: — 


Source of Plants 

Parts Used 

Alkaloid Contfni 

Kashmir 

Leaves 

0.2S-0.40 per cent 


Roots 

0.30-0.S0 „ „ 

Himachal Pradesh 

Leaves 

0.35 „ 


Roots 

0.68 

Kangra and Kulu valleys 

Leaves 

0.48 „ „ 


Both the roots and the leaves were exported in large quantities during the 
World Wars, but they did not find much favour due to low alkaloid content. 
The reasons, perhaps, were that: (1) the leaf at all stages of growth and roots, 
of both mature and immature plants, were collected and exported, and (2) adultera- 
tion with roots and leaves of Phytolacca acinosa occurred in consignments shipped 
abroad and that accounted for the lower alkaloid content. Systematic studies 
were carried out to determine the cause of the lower alkaloid content of both 
the root and the leaf. It was thought that it might be possible to improve the 
quality by regulating the time of collection when the leaves exhibit the maximum 
percentage of active principles. Fortnightly collections of leaves, beginning from 
June, from wild plants were, therefore, made from different forest areas in 
Kashmir Tt was observed that the percentage of alkaloid was maximum in the 
eaves when the plant starts flowering in July-August. As the season advances, 
the alkaloid content of the leaf decreases and is minimum at the fruit bearing 
stage which takes place in November. Apart from the natural sources of 
Mladonna m the hilly regions of India, considerable quantities of the roots could 

tainiiiff suflln'p f regular drainage, a soil having porosity and con- 

for the loou r”™ '’5' ■'"■'(luoas trees and sufficient town 

rLv T ? “ “ "luired in Wladonna 

fart that in India LgS d““™the M "* 
in Ptattafions in son,, of ffie forei^ r^^ 

/aniiS^mrSi^StS' fortiirhsf™o°L^^^^ ^ 

decreased the output of the dru«r :,„a .i, ^ ^ decades has enonaolisfy 

nf tt. dwnand .He Wty »,w avaliabl. ftlls tnnd, ** 

^ growing Indian pharmaceutical mdusttv. The tftiilifer has 
«l^,4ctt^rated. Oenemlfy the colle^ipn pf drug 
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tedious and very expensive, , Experimental cultivation was taken up at a number 
of places such as in the ten^ratte dimate of Kashmir valley and Parbati valley 
in the Punjab* Attempts to grow A. acun/^ta as a winter crop in Jammu 
province at an altitude of 1,000 ft. above sea-level have also been successful. 
Experimental cultivation is attempted in Darjeeling and Nilgiri hills also. The 
propa^lUtion of the plant has been carried out by three methods, i.e., by seeds, 
by root divisions, and by shoot cuttings. Two nurseries, one in Srinagar 
(5,000 ft.) and the other at Yarikah (7,000 ft.) were started to study the different 
methods of propagation. 

Sebd Germination. — ^For studying the germination period a small quantity 
of the seed of A. acuminata was pretreated with different concentrations of 
sulphuric add for varying periods. It was observed that the seeds sown in early 
Mardi at Srinagar oripnally took 4-5 weeks to germinate. This period was 
considerably shortened when the seeds were pretreated for two minutes with 
80 per cent, sulphuric acid. It was also observed that the seeds germinated 
in 10-lS days when sown in tlie wanner months of June or July without any 
pretreatment. The day temperature during this period reached 80°F. or more, 
although night temperature was low. The germination of the seeds seems to be 
influenced by the time of sowing and the day temperature plays an important role. 
Mukerji and Dutta have reported that belladonna seeds germinate in 14-21 days 
when kept at a day temperature of WF., although the night temperature may be 
low. 

The seedlings could be transplanted when they tad developed roots, i.e., in 
early autumn, in well-prepared beds. The vegetative growth of the autumn 
transplantings was, however, stunted and frost had adverse effect on the young 
roots of many of the plants. It has been considered better to transplant the 
seedlings in the following spring. In spring the vegetative growth of tiie plant 
is more rapid than in autumn and there is an addedi advantage that the cutworm 
(AgroHs ifiammetra), which Is active in the month8,^f June-July, is not there to 
damage the young transplants. While transplanting' the seedlings, a wedge about 

in. deep^ is made in the soil and the young^ root of the seedling is laid 
upright and tfie soil around it is pressed a little. 'Water is sprayed around the 
transplant soon after. If the transplanting is cartied out late in June or July, 
It is advisaUe to riiade the plant with some pine ndSdles to minimize the transpira* 
tkm of the young seedlings before the roots are vtell established in soil. Spray- 
ing of the plant is continued till the plant bears liew young leaves. The young 
seedling pure very sensitive and need careftd handling. 

i Root DrtdSKMff.— Roots of 3-4 years or more of age are cut transversally 
lit pieces of 1 in. in size with a growing btid in each piece, and each is 
l^ahted in well prepared sail. It was observed tiiat belladonna plant grows 
and assumes height and foliage to the same extent as the parent plant 

is-a 
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Shoot Cuttings. — This method consists in cutting a growing shoot and 
transplanting it in well-prepared beds and frequently irrigating it Propagation 
would be more successful if done in early spring, a time when many shoots of 
the parent plant are not available. The shoots, which may be about ‘1.0-1.5 ft. 
long are cut at their bases and planted about 6-9 in, deep in the soil. The larger 
leaves at their bases are removed. When irrigated frequently the ^loots give 
new buds and leaves in about a month's time if planted in early spring. 


Irrigation. — It has been observed that the plant requires a fair amount of 
water for proper development of leaf and root and the soil should be well drained 
as accumulation of water is harmful to the roots. Flood irrigation or hand 
spraying of water is found to be beneficial to the seedlings when tfiey have taken 
finn roots. In the dry months of June and July fortnightly imgation is ad- 
vantageous. The seed matures in October-November and the water require- 
ment of the plant at that time is the least. These aspects need further qrstematic 
study. 


Weeding. — At a place like Yarikah, where the farm is situated at an altitude 
of 7,000 ft., numerous weeds grow in the belladonna plantations. In the months 
of April and May, a number of species of Brassica come up, These smalj 
herbs need weeding out before seed formation. The other troublesome weed 
IS Siachys stbtrca. This plmt has a very small-sized seed and it matures and 
disperses, the weed growth in the coming seasons would be too profuse to allow 
the belladonna plant to flourish. There are numerous other weeds and grasses 
that have been observed growing in belladonna plantations, viz. Ageratum sp., 
Verbascum thajsus. Senecio sp., etc. So far the only control measure that has 
been found effective and cheap is rooting out the weeds before flowermg. It 

in theTrs"“ “P 
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percentage of alkaloids m the leaf is found at the stage when the plant starts 
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the whole year comes to SOO lb. (dry wei^t) consisting of 44 per cent, stems 
and 56 per cent leaves. The percentage of moisture has been found to be more 
in the stems than in leaves. On an average the stems contain 88 per cent. The 
mature content of the leaves varies from May to November; the amount present 
in both leaves and stems is maximum during April-May. It generally decreases 
in the foUowmg months and reaches the minimum in October-November. 

P&STS, — Agrotis flammetra, the cutworm or grub, proves very fatal to the 
whole of the plantation when the seedlings are transplanted. It cuts the succulent 
stem above the ground and thus kills the whole j^t. It is most virulent in the 
.dry months of June or July, but its incidence decreases during rains and in the 
months of September-October. It is, therefore, thought advisable to complete 
transpkntaticm of belladonna seedlings in April-May so that the root system can 
develop before the insect can attack. This insect is common in Kashmir and 
does considerable damage to other cereal crops. The larva of (jonocejJialum sp. 
of the family Tenebrionidae (order Coleoptera) has also been observed to attack 
the roots of the plant. A number of caterpillars and beetles have also been found 
attacking the leaves, flowers and even the fruits. Recently, downy mildew has 
been observed on the leaf of belladonna. A few control measures for these 
insects are under investigation, but at present the best way out seems to be early 
transplantation whereby the period during which the incidence of the pest is high 
is avoided. The problem of controlling insect and fungus damage to belladonna 
requires thorough and systematic study. 

Preliminary work on the cultivation of A. acuminata by different methods 
of propagation at nurseries located at different altitudes has given encouraging 
results with respect to the alkaloid content of the leaves : — 

Source of Leaves* Alkaloid CoNTEMX.f 

' per cent. 


, 

'l950 



1951 

From plants raised from seedlings 
raised at Srinagar nursery (5,000 
. ft.) and transplanted at Yarikah .... 

C^l 

0.59 

From plants raised from seedlings 
from wild plants in forests (9,0(X) 
ft) and transplanted at Yarikah 
<7,000 ft) 

0.43 

0.76 

From plants collected from wdld plants 
in the forest and propa|^ted by root 
. division at Yarikah .... 

0.32 

0.76 


♦Use leaves were collected when the plants were flowering. 

^Average of to analysts. 

I^us it appears that the leaf of belladonna raised from seedlings or root 
fClittm^ has low alkaloid content durmg the first year of their planting but shows 
. ipcreaae during the seomd year. 
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Tn order to compare the yield of active principles with that of the local 
belladonna seeds of A. belladonna Linn, procured Jrom Royal Botanical 
Gardens, Kew, England, were raised in the nurseries at Yarikah and Srinagar. The 
difference between the local and the English belladonna is marked in the Colour of 
the flowers, the forms of the leaves and the habit of the plant In Engli^ 
belladonna the average height of plant is 12-27 in., the leaf varies in length from 
.62 to 9.2 in. and in breadth from 1.5 to 4.5 in. The branching is divaricate 
and the leaf is ovate. 

The plant was also propagated by root division at Srinagar and Yarikah 
nurseries. The alkaloid contents of the leaves from the plants are as follows;— 


Source of Leaves* 

AlKALOU) CoNTENTt 


per cent. 

/ ^ — 



1950 

1951 

From plants raised from seedlings 
raised at Srinagar nursery (5,(XX) 
ft.) and transplanted at Yarikah .... 

0.42 

0.51 

From plants raised from seedlings 
raised at Srinagar nursery (5,000 
ft.) and transplanted at Yarikah 
nursery (7,000 ft.) 

0.40 

0.61 

From plants collected from wild plants 
in the forest and propagated by root 
division at Yarikah 

0.41 

0.64 


*The leaves were collected when the plants were flowering. 
tAverage of lo analysis. 


Hybrid Species. — K natural hybrid of A. Belladonna and A. acuminata has 
also been observed in the plantation. It is different in certain tnor^olog^Cal 
characters from both the parent plants. The colour of corolla in the hybrid 
species is yellow at the base but purple at the tips and the alkaloidal percentage 
in the roots and leaves is intermediate between the parent plants. I^eaves o£ 
Atropa species contain traces of physiologically inactive vc^tile alkaloids as 
compared with roots which contain larger percentage of volatile alkaloids. 'Ilietr 
percentage is maximum in A. acuminata and ininimum in A. beUachntHti while 
the hybrid species shows an intermediate content between the two. 


Export Trade.— -Medicinal preparations of belUwkmna and Its aflcalcrid 
atropiiie were largely imported into India. A perusal of the records shows tibat 
a considerable export trade in these raw materials has existed between India atu! 
Europe for a long time. During the Wars this trade flourished extraordinarily 
«id unprecedented i^lues were reaflsed by the growers, partly due to general 
a^ty of the article m the world market and partly to «»e reptatarioii Of the 
Indian root as possessing an alkaloidal content much higher than the Ewopeaa* 
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varieties. The Indian Udladcmna actually contained a higher proportion of alkaloids 
as seen from the analyses which were carried out. A number of specimens 
of the roots contained 0.81 per cent, of total alkaloids, as compared with 0.4S per 
cent. Isid down in the British Pharmacopoeia, and the leaves contained 0.50 per 
cent, as compared with 0.3l per cent. Of late years, the price of roots and leaves 
in foreign maricets has gone down and the Indian export trade has received a 
set back. Like many otiier raw products of Indian origin, Indian belladonna is 
already looked down upon in foreign markets; for this the Indian dealer is not 
a Ktlle to blame. Adulteration has been practised to a great extent. Not only 
|dants In all stages of growth have been collected by the ignorant labour employed 
but a plant known as Phytolacca acinosa whose roots resemble belladonna roots has 
frequently been used as an adulterant. A large portion of the wild Indian 
belladonna exported to England of late years, consisted of this mixture. Further, 
in view of the fact that no cultivation on scientific lines existed anywhere in India, 
a steady supply and uniform quality of the drug could not be ensured. Though 
the export trade in belladonna has decreased considerably, a happy feature notice- 
able lately is that the manufacturing firms in India have now taken to the prepara- 
tion of galenicals from the Indian root for the use of the public. The 
manufacture of alkaloids on a small scale was also taken up by some manu- 
facturing firms in India during the World War II. 

(i) Giopra and Ghosh, 1926, Ind. Jour. Med. Res., 13, 533; (2) Dutt, 1926, Commercial 
Drugs of India; (3) Younglwn and Hassan, 1948, J. Amer. Pharm, Assoc., 450; (4) Chopra, 
1. C., Handa, K. L. and Kapoor, L. D., 1946, Ind. J. Agric. Sci., 16, 444: (5) Datta, S. C, 
and Mukerjee, B., 1950, Bull Pharmacognosy Lab., (i), 104; (6) Kapoor, L. D., Chopra, 
I. C. and Som Nath, 1932, Ind. For., 78, (l), 34; (7) Kapoor, L. D., Handa, K. L. and 
Kartar Singh, 1951, Ind. Jour. Pharm., 13, 249; (8) Wealth of India: Raw Mafrials, t948, 
1. *30: (9) Kapoor, L. D., Handa, K. L., and Chopra, I. C., 1952, Jour. Sci. Industr. Res., 
IIA 534. 


OAMEIXIA SINENSIS (liim.) O. ^tze (TfaeaoeflB) 

Syn. Ounellla theft Link; C. tiulterB Griff. 

/ The Tea Plant 

Veen. — Hind, Beng. and Mar. — Chai, Cha; Tam. — ThayUat; Tel. — Theyaku. 

COFFEA ABABICA Unn. (Bnblacefe) 

The Coffee Plant 
Veen.— A rab, and Ind. Bazars.— 

Gafifeine is one of the most important alkaloids used in medicine. Its 
pr(;^>erties, as a stimulant to the central nervous system and circulation, and as 
ft >#itetic, make it a. very valuable therapeutic agent. Both the alkaloid and ite 
ftAaji ifeg. ehS&m dtoate, caffdneand sodium beneoate, etc., are largely employed in 
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CafiFeine is the principal alkaloid occurring in tea and coffee plants and in similar stimulatits 
such as Kola nut, Mate or Paraguay tea and Guarana paste. It is also contained in the 
leaves of the Theobroma coca hut only in very small amounts. The various peoples of the 
world prefer different caffeine be\erages, but coffee and tea alone are really competitors,. 
Tljere arc constant national preferences with respect to them. The number of plants used 
as substitutes for genuine lea in different parts of the world is very large and nearly 200 
are known. These plants, as a rule, do not contain caffeine; some /of them contain 
an essential oil but not possess the properties of the purine compounds, caffeine, theobromine, 
etc. j, 


It is well-known that tea— both its name and the beverage itself — came originally frtan 
China. The Iiabit of taking tea had existed there from very early times and it is probable 
that it was in use as a drink in the fifth century, if not earlier. It was also known in India 
(Assam) fiom very early times but the exact period when the use of tea started is not known 
with any degree of precision. At the beginning of the ninth century, it reached Japan, but 
it was not till the end of the sixteenth century that the rest of the world became acquainted 
with the properties of tea. It was introduced into England early in the seventeenth century 
but in the year after the Restoration it was still a curiosity. In the days of Queen Anne, 
tea began to be a frequent though still occasional indulgence of the fashionable society but 
as the centuries wore on, tea drinking spread rapidly and became no longer a curiosity or 
a fad but a regular habit and a part of people’s dietary. In 1636, tea was drunk in Paris 
and shortly afterwards it found its way into the different countries of Europe. Chopra 
e/ al (lOP) reported that the earliest reference of the use of tea dates from the year a,d. 
519 when it is stated that Darma, who went to preach the Buddhist religion in China] 
discovered the wonderful properties of the plant. It is difficult to say whether the knowledge 
of tea originated in China Or whether it came from Assam in India. Its use as a stimulat- 
ing ^verap spread to Tibet and Mongolia, and hence in a westerly direction to Europe. 
In 1616, the East India Company sent 2 lb. of tea to King Charles II of England, and 
some time later one kg was sold there for £3 sterling. In 1636 the first advertisement of 
tea appeared in the Mercunus Pohticus’ as follows: '‘The excellent Chinese beverage 
recommended by all doctors, which the Chinese call W and other nations ‘tra/ or Ue’, is 
on sde m the Cafe of the Sultana near the Royal Exchange”. Shortly afterwards tea was 
prais^ m Latin verse and found its highest eulogy in a book by a Berlin author: “A cup 

r Prince Elector of Brandenbng, prescribed one hundred to 

hundred cups a day. He himself drank tea day and nigh . DurinTrecent 
drmlang has become umversal ail over the world. l/india go years Tgo ven^cTi wt 
d unk and it was practically unknown in the plains of northern parts of J^dia especially 

enormously in this country durintr ^ poorest. Cbnsumption of tea has incretbed 

10 to 20 million people i„ this count,^*take''Ji”hawSS!”®' 

a substance ^endowed wiA^mar^ll^^” •o'Pwn for a long time to the Arabs or Persians as 
toffee drinking spread to Europe aL^ml^r**** ‘t is believed, the haWt of 

by tire Archangel Gabrii to Tor W T‘“’ ^ ^ 

prior of a Mohammedan convent ?as tolfb^T *** 

f«ans of the coffee plant r^kld alS ® that bad egten the 

gave him the idea of preparing a beverage for^ ^ 

awake during the fong night prayers in the » order to keep 

ftet which stimulates or suppresses thet^pSte for ^ 

enure population of Asia Minor. Syria airf P«-«, ! T • . * ^ 

iStercuHa acumimta} is used b^ S^oSatfor^ .H,** ^ 

/ sea Dy uie populaUon of the vast territoqr of the StOea 
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Africa), between the Atlantic Ocean and the source of the Nile. The Yerba Mat^ or 
Paraguay tea (Ilex paragttenHs) and Guarana paste (formed from the ripe dark-brown 
seeds of PaulUnia sorbilis or FaulHnia cupana) are also extensively used in Brazil, Paraguay, 
Virginia, Carolina, etc., in South America even to this day. With the exception of some of 
tlie Mohammedan countries, the use of coffee is not nearly so extensive as that of tea, perhaps 
liecause of its higher price. In India very little coffee is taken, and with the exception of 
southern India the use of coffee is practically unknown among the indigenous population. 

Habitual Use of Caffeine. — ^It is indeed interesting to note in what 
mysterious way or with the aid of what instinct, man has been able to select from 
the immense vegetable world, the plant most suitable and desirable for his purposes. 
Quite different plants have been discovered in three different continents of the 
world, America, Africa, and Asia which are all used as beverages and which are 
all characterised by the sole and all important feature, a content of caffeine, 
Lewin (1931) in his book Phantastica remarks, *'We know in fact that man has 
attached himself tenaciously to the caffeine plants and their derivatives, and dailjlr 
satisfies the desire they have inspired in him. And this for good reasons. An 
abyss separates the properties and action of these plants from those of the other 
substances described in this work. Consciousness is not obscured by a veil of 
dimness or darkness, the individual is not degraded by the destruction of his free 
will to animal instincts, and the soul and mental powers are not excited to the 
inward perception of phantasms. The caffeine plants exercise an exciting action 
on the brain without giving rise to any mentally or physically painful impressions. 
All these facts assign a particular place to these substances.^' It is well-known 
that moderate quantities of tea and coffee are not only not harmful but are even 
beneficial. WTien taken in excess they produce harmful effects. 

The Tea and Coffee Besources of India 

Average samples of tea leaves contain from 2S to 3 per cent, of caffeine, 
though some varieties may contain as much as 4 per cent. Coffee beans, in which 
caffeine occurs partly free and partly in combination, rarely contain more than 
1.5 per cent. Mate contains from 1 to 2 per cent^ Guarana paste from 3 to 4 
per cent, and Kola about 3 per cent, of caffeine. We; will confine ourselves mainly 
to the consideration of tea, as caffeine is obtained industrially almost entirely from 
this product. Though caffeine is also obtained in the manufacture of ^caffeine- 
free' coffee and has been prepared s)mthetically from urea and similar bodies, 
it is not obtained in an economically profitable yield. 

In India, both tea and coffee plants grow luxuriantly. Coffee is grown 
principally in Madras, Coorg, Mysore, Travancore and Cochin. The total area under 
coffee cultivation was 1,60,800 acres in 1929 with an estimated yield of 27,76,700 lb. 
of cured coffee and 1,97,826 acres with a yield of 3,02,917 cwt. in 1947-48. This 
is a, very satisfactory figure but cannot be compared with the huge production of 
tea in India. Almo^ all the tea consumed in foreign countries is derived from 
India, Pakistani Ceylcm, the East Indies, and the Far East With the rapid in- 
crease in ccaisumption of tea in England (Annual cmsutpptim pf tea in 1840 
amounted to 12 lb. per head and at the close nf the ceutwy it ms 0.07 lb. per bead) 
U 
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and the Continent, an expanding market was available and the tea-growing countries 
such as India and Ceylon extended their resources to meet the ever-increasing 
demand. China remained the most important tea-producing coimtry for a long time 
but gradually India came into the field and through the efforts of the British tea 
planters, the Indian tea industry progressed by leaps and bounds. The extent, 
to which the trade has progressed, can be judged from the fact that in 1703 the 
import into England was somewhere about 1,00,000 lb. and in the year of the 
battle of Trafalgar, it reached 7.5 million lb. At present it is grown in many 
provinces in India, e.g. Assam, Bengal, Bihar and Orissa, the Uttar P.radesh, 
the Punjab, Madras, Coorg, and the States of Tipperah (Bengal), Travancore, 
Cochin and Mysore. A high rainfall is essential for its growth. 'Fhe seeds are 
sown between November and March and the seedlings are transplanted when 
they are at least 6 months old. The crop is plucked from May to December in 
northern India and from January to December in southern India. 


Economic Aspects. — India is the largest producer and exporter of tea in the 
world, excluding perhaps China about which statistics relating to acreage and 
production are not available. Out of a world output of 938 million lb. in 1948, 
India produced 567,75 million lb., Ceylon 299 million lb., Pakistan 44 million lb.# 
and Java and Sumatra, 28 million lb, The following statements give the acreage, 
production and export of tea in the principal producing countries of the world : — 


Country 


India 

Ceylon 

Nyasaland — 

Kenya 

Netherlands East Indies 

Formosa 

Japan 

Soviet Union 
China 


Area 

Annual Production 

Annual Export 

Thousand Acres 

(Million lb.) 

(Miluon lb.) 

1937-41 

1942-46 

1937-41 

1942-46 

1937-41 

1942-46 

833.8 

840.4 

460.0 

549.0 

3514 

361.0 

554.4 

S 50.6 

244.6 

280.8 

2324 

266.0 

18.4 

19.8 

1 1.4 

12.8 

II.O 

12.6 

14.0 

15.8 

11.8 

13.6 

9.6 

to.o 

518.3 

367.0 

177.0 

— 

1594 

5.0 

110.6 

93.5 

26.8 

12.8 

216 

18.7 

98.0 

75-6 

126.2 

92.2 

39.8 

8.0 

123.8 

— 

21.8 

— 

— 


— 

— 

— 

— 
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In India the major areas of production are concentrated in the north-east 
repon comprising Brahmaputra and Surma valleys of Assam and Darjeeling and 
Japm^ri districts of Bengal. This region accounts for nearly 7yper cent, of 
south India tea growing is confined to the high elevation areas of 
Nlpns Malabar, Mysore, and Travancore which together account for 20 per 

Worid w/r T considerable increase folfowing 

farther expansion in area 

r* ^ ? ^ Regulations. WTiile the acreage under tea 

S^t« tas^doSd I? centuiy, fte production 

384 fc t iC to from am 

Plantation managem^ Thriat^r^^f 
- 6 ^ tea gardens 
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PoMriQUHtieg of CaflefaBO Maaufaefnre in India 

The tea and coffee resources of India being so well developed, it is indeed 
disappointing that the alkaloid caffeine is not manufactured here and that the 
couritiy is completely dependent on foreign manufacturers. Caffeine cannot be 
ecmiomically manufactured from coffee but it can be manufactured from tea. 
Further, it is not necessary to use good tea suitable for human consumption in 
the manufacture of caffeine. In the preparation of finished tea for the market, 
a large amount of fluff and sweepings are left over. These are known as ‘tea 
wastes’ and are unfit for human consumption. Tea waste is available at a cheap 
price and caffeine is usually manufactured from it. It has been estimated that 
the yield of tea waste and sweepings in the manufacture of finished tea amount 
to l.S per cent, on an average, though this may vary slightly in different districts 
in India. According to the report of the Indian Tea Cess Committee, India 
exported about 38,25,94,835 lb. of tea by sea and land in the year 1929-30. In 
the preparation of this amount of finished tea, 38,25,948 lb. of tea waste would, 
therefore, be available. If caffeine is produced from this tea waste nearly 
57,388 lb. could be produced, even if the alkaloid available from 50 to 60 million 
lb. of tea used in India is not taken into consideration. In large scale extraction 
about 1.5 per cent, of caffeine could be recovered from tea waste. 

In actual practice, however, many difficulties have to be faced. Though 
there is no law which interferes in any way with dealings in tea waste in India, 
it is not sold by the Indian Tea Association to the public at large but only to 
reliable parties in view of the fact that tea waste and sweepings constantly find 
their way into the bazar as adulterants of good tea to the detriment of the tea 
industry generally. With a view to avoid adulteration of good tea with 
worthless stuff, the Indian Tea Association usually exports the tea waste to 
foreign countries for the manufacture of caffeine. In the year 1^7-28, 41,14,638 
Ib. of tea waste to the value of Rs. 4,41,671 were exported. In 1948-49 the 
export was 67,02,300 lb. valued at Rs. 14,30,000. i If tea waste is sold to the 
Indian manufacturers at the price at which it is exported, it should be possible 
to manufacture caffeine economically, which in fact is now being done. 

Caffeine (Theine), C$HioOsN 4 , is the principal alkaloidal constituent of tea, 
coffee suid ^rae other beverages, in which it occurs either free or combined as 
caffeine chlorc^enate. The percentages present in the different materials are: 
tea 1.0-4.8; cola nuts, 2.7-3j6; coffee, 1.0-l.S; mat4 (lUx paraguensis), 
1.25-2.0;. and guarantt (PiiulliHia cupana), 3.1-5.0. Cocoa waste contains thed- 
bromine from wfaidi caffdne can be obtained by meth^ation. The leaves of a 
spedes oi holly. Ilex cassine (incUgenous to North America) from which die 
beverage Cassina is prepared, contains 1.0-1 .6 per cent, caffeine. 

Gnoinemal caffdne is obtained from tea waste or tea dust by solvent extrac- 
' tion. When boiling water is used as sdvent, die decoction is treated with litharge 
■to prhdj^tate gums and remums matter and die filtrate cmscentrated until crystals 
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of caffeine sepa^rate out. The product is purified by reoysfeHisafion from boiling 
water. Caffeine is manufactured in India from tea waste (caffeine content, 

•3.0-4.5 per cent.) available in abundance from the tea gari^ens of Assam, 

Jalpaiguri and Darjeeling by benzol extraction. The raw materH 
mixed with soda and water is charged into brass extractors fitted . with 
condensers and working on the Soxhlet extractor principle. On the cotnplefipn 
of extraction, the solvent is distilled off and the residue taken up wjth watCT.. 
The aqueous extract is treated with basic lead acetate to eliminate chlorophyfl, 
'resin, waxes and gums, and filtered through bags. Excess of lead is removed 
'from the filtrate by treatment with sulphuric acid and the lead free filtrate 
■decolorised with activated charcoal and concentrated. The caffeine which 
•crystallises out is separated in a centrifuge and dried at room temperature. 

The total annual output is about 20,000 Ib. and the target of 
production is 30,000 lb. (Report, Panel on Fine Chemicals: Drugs and Pharma- 
ceuticals, 1947, :^). There is an abundance of raw material for caffeine produc- 
tion in the country. Large quantities of tea waste are still exported to U.S.A., 

Canada and Australia for caffeine extraction. The quantities exported in 1948-49 
and 1949- .50 were 6.7 and 8.0 million lb., valued at Rs. 14 lakhs and Rs, 16.7 lakhs 
re.spectively. The Government of India are now taking necessary steps by enact- 
ment for retaining sufficient quantity of tea waste in the country for caffeine 
manufacture. 

References : — 

(i) Wehmer, 1931, Die Rfianzensiotfe ; (2) Leach, 1926, Food and Drug Analysis, 4th 
Ed.; (3) Department of Commercial Intelligence and Statistics, 1929, Estimates of Area 
and Yield of Principal Crops in India; (4) United Planters* Association of Southern India, 
1929, Report; (5) Indian Tea Association, 1929, Report, (6) Indian Tea Cess Committee, 
1929, Report; (7) Imperial Economic Committee on Empire Products, 1928, Report; (8) 
Lewin, L., 1931, Phantastica; (9) Watson, Sheth and Sudboroiigh, 1922, /. Ind, Inst Scl, 
' 5 ^ 177; (10) Wealth of India: Raw Materials, 1950, II, 27; (11) Chopra, R. N., Chopra, 
G, S. and Chopra, I. C, 1942, Ind, Med, Gaz,, 77, 107. 


CANNABIS 8ATIVA Lum. (Cannabinacea^) 

Cannabis indica 

True Hemp, Soft Hemp 

Vern.— Sans.— Ganjika, Bhanga, Httrsini; Hind, and Beiig.—GOHja. Bhmg, 
CMror,,- Vers.— Darakte-bang; Ar^h.—Kinnab; Tel—Gtmzai, Kidpam-chettu; 
Tam.— Ga»i;o, Bhangi; Kan. — Bkangi. 

• The hemp plant originally was a native of western and centrrf Asia, but it 
IS now widely-distributed and largely cultivated in temperate and trOffical ccWintries. 

• It IS remarkable that hemp grown in India is of a very different character from 
rii»t grown in Europe and other places, and that is why it was given the distinctive 
name of C.mdm which has now been abandoned. It grows, wHrf att' ov^ 
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ilie Himalayas There are no botanical characters to separate the Indian plant 
from C, scoim. Hemp, thyefore, as a fibre-yielding plant is in no way different 
from hemp as a narcotic-producing one. Some authorities have, however, 
mentioned certain differences in the seeds of C. indica and common hemp, thereby 
implying that the t^ pianls may be distinct varieties. There is no doubt, how- 
ever, that the female plant cultivated for fibre in Kumaon and other places yields 
considerable quantities of charas and it is sometimes smoked as ganja. The dried 
flowering or fruiting tops of the pistillate plant C. sativa are used in 
medicine. . 

I • < 

, Preparations of C. indica have been in use as intoxicants in Asiatic 
countries and Africa from times immemorial. Bhang, ganja, charas, etc., are 
liabitnally indulged in by many millions of mankind. Its narcotic and anodyne 
properties were appreciated by western medical men in the early parts of the 
last century and it was made official in the British and United States Pharma- 
copoeias. The plant is met with in various parts of the world, but in few other 
places does it attain the same degree of pharmacological activity as it does in 
India. The female plant is taller than the male and its foliage is darker and 
‘more luxuriant; it takes from 5 to 6 weeks longer to ripen. The height of the 
plant, however, varies greatly with season, soil and manuring; in some districts 
it varies from 3 to 8 ft. but in other places, it is not unusual to see plants from 8 
to 16 feet in height. 

According to Prain, the hemp plant is not indigenous to Indi.a, but, having reached India 
as a fibre-yielding species, the plant developed the narcotic property for which it is now 
cultivated. Watt is not' so decided on this point. The plant has been found wild to the south 
of the Caspian Sea, in Siberia and in the desert of Kirghiz. It also grows in a state of 
i^ature in central and southern Russia and to the south of the Caucasus. The plant has been 
known in China since the sixth century b.c. and . is possibly indigenous on the lower mountain 
hills. It grows wild in Persia. In India it is found growing wild on the western Himalayas 
and Kashmir and is supposed to be acclimatised to the plains of India. The internal relation 
of various .Asiatic names to Sanskrit hhanga seem to fix Its ancestral home somewhere ih 
Central Asia. It may be mentioned here that there are otblS' fibre plants, Croialaria imcea 
and Hibiscus products growing under the nami of hemp, but these cannot be 

regarded Ime hemp. 

Spontaneous and Wild Growth of HeiIp Plant. — C. sativa grows 
wild throughout the Himalayas from Kashmir to cast of Assam. It disappears 
at altitudes higher than 10,000 ft. It extends down the southern slopes of the 
mountains, and into the Punjab and Gangetic plains to a limited distance. It is 
found in the hill tracts of Assam and spreads along the mountain tracts of East 
Bengal. The southern boundary of the area runs approximately from Peshawar 
ffirough the middle of the Punjab and the Uttar IVadesh and then follow^ the 
course of the Ganges. It is practically naturalised in the sub-Himafayail tract in 
India and is abimdafitly met with in waste lands froni the Punjab eastwards to 
‘Bengal and . Bihar and extending south wards to Deccan. In this region^ the 
plant propagates itself, but it is possible that the growth m the lower slopes of 
the Hiifii^yas and in the Terai springs to a large extent from seeds carried down 
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from the mountains. In the populous parts of the sub-Himalayan tracts^ the wild 
growth is kept up in great measure by fresh importa^on of seed from the ganja 
and bhang which are consumed by the people. The plant appears to be very 
hardy when it is once well established, but it is clear from the distribution of 
the wild growth in India that the conditions of soil and climate tinder which it can 
attain full growth are limited. The soil need not be rich, but it should be well- 
drained and permeable. 

CuLTtVATJON OF Hemp Plant.— The hemp plant has never been cultivated 
in India to any great extent. The Hemp Drugs Commission ( 1893-94) obtamed 
statistics of the areas under cultivation and found that after deducting the fibre 
cultivation, which yields but little of the narcotic drugs, the total area under 
cultivation could hardly exceed 6,000 acres. Since then there has been consider- 
able decrease, owing to the limitation put by the League of Nations in the produc- 
tion of narcotic drugs. Figures for 193S*«36 show hardly 1,600 acres under 
cultivation. 


Chemical Composition. — The first important work on the chemistry of 
charas was that of Wood, Spivey and Easterfield (1896). Working with a sample 
from the U. R, they found the following important constituents: (1) a tcrpenc, 
CioHie, b.p. 165-175®, yield about 1.5 per cent.; ( 2 ) a sesqui-terp€ne,Ci 5 H 84 , b.p. 
258-259®, yield about 1.75 per cent. ; (3) a small amount of a paraffin hydrocarbon* 
QoHeo, m.p. 64®; and (4) a toxic red oil or resin, C 18 H 24 O 2 , termed cmnahinol, 
b.p. 265®, yield about 33 per cent. The red oil sets to a semi-solid mass, 
insoluble in water but dissolving easily in alcohol, ether, benzene, glacial acetic 
acid and organic solvents generally. It gave a monoacetyl and a monobenzoyl 
derivative, proving the presence of a hydroxyl group, and was therefore termed 
C^nabinol. It was considered by the authors to be the active principle of the 
drug and Marshall (1897) showed by physiological experiments on himself and 
on others that this was so. Later (1899) they showed that the canrtabinol isolated 
y them was a mixture of at least two compounds having similar physical 
^ameters They have retained the name cannabinol for the pure compound 
(obtamed by hydrolysing the crystalline acetyl derivative of 7S^) 
whilst the original crude cannabinol is probably a mixture of this and one or more 
compounds of lower molecular weight. The authors also described a series of 
denvative.s^and decomposition products of pure cannabinol which throw some 
g on the probable constitution of the compound. Bauer (1927) concluded 
to cannabinol is not an ester, acid, aldehyde, ketone or phenol but is probably 
cannah'”*i'^T ° ^ Cahn (19io) suggested the correct formula iot 

^ cannabinol isolated Wood. Spivey 

apparently constant boUing resins ted. 
altbougfa these yielded only oily derivatives, they have claimed hnmnnriiriin 

cannabinol. and variously assignSto k the 
fotmulae (aspans 1926; Bergel, 1930) and. (F^nkeT 
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Czerkis, 1907). The most recent work of Cahn (1931) was carried out with 
several different samples of ‘hashish' of unceitain origin, all of which gave similar 
results and these were confirmed with a C. sativa resin of known Indian 
origin. His work and that, of Wood, Spivey and Easterfield have shown that the 
apparent constancy of boiling point cannot be held to prove the homogeneity of 
these resins, and that the resins of Frankel, Czerkis, Casperis and Bergel were 
all mixtures. The name cannabinol, C 21 H 20 O 2 , should be applied only to the 
substance obtained from the acetyl derivative of m. p. 75® and the apparently 
constant boiling resin should be termed ‘crude cannabinol'. According to Todd 
(1939) hemp resins contain several active constituents. The following compounds 
have been isolated in crystalline form: cannabinol, cannabidiol, cannin, and 
cannabol. The structure of cannabinol has been confirmed by synthesis. In 
addition to the above, the drug contains a small quantity of a laevorotatory 
volatile oil, containing terpenes, and a sesquiterpene (cannibene) ; also choline, 
trigonelline, and calcium carbonate. It yields about 15 per cent, of ash and from 
10 to 18 per cent, of alcoholic extract. Indian hemp is reported to be almost 
inert at the end of two years under ordinary conditions of storage. Deteriora- 
tion appears to be due to the action of an oxydase enzyme. 

Use of Hemp Drags for Euphoric Purposes 

C.sativa and its products are used for narcotic purposes in India in two 
different ways: (1) By smoking and (2) By mouth. 

Preparations Used for Smoking. — Ganja is known in Hindustani, Bengali, Marhatti 
and Punjabi as Ganja, in Tamil Ganja-yata, in Telegu Bangi-aku, Ganja consists of the 
dried flowering and fruiting tops of the female plant from which no resin has been removed. 
The flat or Bombay ganja which is exported to the U. K., occurs in agglutinated, flattened 
masses pf dull green or of greenish brown colour. The resin is no longer sticky, but is hard 
and brittle, and the odour, which is vciy marked in the frpih drug, is faint. The drug has 
a slightly bitter taste. Here and there ovoid hemp seed^ may be picked out. Ganja is 
ccllected only from cultivated plants. Since the policy of the Government is to prohibit 
ultimately all narcotic drugs, the area under ganja cultivation has progressively declined. 
Hemp grown under Governmental supervision in three $ma|l villages adjoining Ahmednagar 
in Bom^y is supposed to yield the best quality drug. Pot the production of ganja, the 
plants are cultivated in rich, weed- free soils, well prepared and well manured. They grow 
well on light loamy or sandy soils in tropical humid climate, and are grown as a monsoon 
crop, sown in June or July and harvested in December or January. Their cultivafion is of 
an intensive character as for other garden crops. Seeds with high germination capacity are 
obtained from Almora and other sub-Himalayan regions, and sown in rows 4 ft. apart, the 
^ seed rate being 5-8 lb. per acre. When the plants are ao cm. high, they are thinned out. 
The field is kept clean of weeds and is often irrigated. As growth proceeds, the tower 
branches are lopped ofl to stimulate the growth of (lowering branches. Flowering s^rts in 
November and male plants are cut down or pulled out since they produce little resin. 

Tkt harvesting of plants for ganja starts when die lower leaves fall off and the top 
of the flower stalks begin to turn yellow. Tlie floral spikes are cut and lemoved to the 
fiumttfacturm^ yard and spread out in ridges and furrows. The ridges are levelled down 
tifld wod upon to ptetis fhe floral shoots Into compact iflieaves. At intervals the material 
h turned over^ allowed to dty for some-time and trodden again. They are then collected 
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and arranged in a flat circular heap called chakki, more layers bemg added until the reqmr^ 
heieht (i ft.) is reached. The compacted mass is kept under pressure for some time to 
promote chemical changes. The heaps are turned over, broken up, spread out a^in in a 
Thick layer and treading resumed. On the fourth day. the ganja is ready for stor^ « 
s- ecial sheds. There it is sifted free of dust, stones, seeds and leaira and then sent to m 
ganja depot at Ahmednagar. Insufficient treading results in a semi-dry loose sheaf, while 
insufficient attention during the process gives a less valuable product. Two ^pes of ga^a 
are known— the flat or Bombay ganja and the round or Bmgal ganja. In the preparation 
of the lattei, instead of trampling down the harvested material into a flat cake, the withered 
tops are rolled into small rounded or sausage shaped masses between hands or under feet. 
The broken fragments and powder of flat and round ganja constitute the Chur-Ganja or 
Pora The average yield of ganja is about 250 Ib. per acre but a good crop may yield up to 
350 ib. and in exceptional cases about 425 »>. Per acre. Ganja of good quality yields 
pgj* cent, resin on extraction with carbon tctracliloride and the ash content should not 
exceed 15 per cent. Cannabis B'.P.C. contains not more than lO per cent, fruits, large 
foliage leaves and stems over 3 mm. diam., and not more than 2 per cent, of other foreign 
organic matter; acid-insoluble ash, limit 5 per cent.; matter soluble in alcohol after drying 
at 100®, not less than 10 per cent. 


Smoking of Ganja. — Most of the ganja produced is used up for smoking, though a 
small quantity is also used for taking internally in certain parts of India, c.g. Puri, Madras. 
The process of preparing the drug for smoking is simple. A small quantity of the drug, 
usually about i to 2 gm., is taken and moistened with a little water and rubbed in the palm 
of the left hand with the right thumb for a short time till the stuff becomes sticky. It is 
then mixed with a little ordinary tobacco and smoked in a chillatn. The intoxicating quality 
of the drug is said to increase with the length of the time spent on rubbing it but this is 
doubtful. Ganja is largely used by Hindu sadhus such as ‘Jogis,* 'Bairagis* and Mohammedan 
Fakirs and mendicants as a class. Poor classes and menials of all descriptions, such as 
syces, grasscutters, sweepers, weavers, day labourers, etc., smoke it. It is also used by 
criminals to drug people with a view to making them insensible and robbing them. For 
this purpose ganja is mixed with the seeds of black dhatura and sugar and a sweet is made 
put of these. 


Charas.— Charas is the name given to the resinous matters w^ich form the 
active principle when collected separately. It is really the concentrated resin exudate collected 
from the leaves and flowering tops or agglutinated spikes of C. sativa. There is practically 
no evidence that charas is prepared in the plains. Various methods of preparing charas fit 
this country have been described. Sometimes men dressed in leather suits or jackets pass 
through the field of C. sativa rubbing and crushing roughly against the plants early in the 
morning just after sunrise and when a fall of dew has taken place. The resinous matter, 
which sticks on, is then scraped off and forms the ganja resin of commerce. In Kulu 
the Hill Stales, the flower heads are said to l)e rubbed between the hands and the accumulated 
resin is scraped off. The resin is also said to l)e collected by treading the plant with the 
feet. Sometimes the flowering twigs are simply beaten over a piece of cloth and the greyish 
white powder which falls is collected. 


In Yarkand, C. sativa flourishes and is said to be cultivated on a large scale in Bokhai^ 
nod other places in Turkestan. The Russians, however, prohibited its cultivation ibbbf 
^ rs ago within their territory so that the supplies are almost entirely obtained £«m 
Yart^and terntory. Practically all the charas imported to India came flirom* in Kwhmir 
.Si "?**," amount also came through K»lu. A depot for storing the. drug ^ 

** authorities, fli^ total imitof* aeitmintod 
to^mds. m 1892-93, but this vas aa eaa^ngl year, Uauafly 3^ t?- iMW mda.- ifwc 
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BftANC.— Sid4hi, Subji or Pat^ is Ae dried leaves of C\Aativa, whether male or 
icmalc, and whether cultivated or uncultivated. The term has also been sometimes made 
to include the female flower heads as well as the leaves of the plant, and the green leaves 
as weli as dry leaves. It is also probable tliat male flower heads must also enter into it as 
ihc methods of preparing bhang are very crude, die plant being simply dried and the leaves 
Deing separated by beating it against a block of wood or hard ground, It must, however, 
be remembered that the inale flowers are not more narcotic in their action than the leaves, 
unlike the female flower heads. 

Bhang is commonly the name fipven to the drink made out of sab/i; ganja pounded up 
and made into a drink, as is done in case of Garhjat ganja in Puri, also is called bhang. For 
this reason in many parts of India especially in the south and west the distinction between 
ganja and bhang is lost. Bhang here is the name given to the most simple style of consump- 
tion, viz., iiounding and drinking, which in the evolution of its narcotic use must have preceded 
smoking. Although bhang is a more comprehensive term and often includes ganja in the 
north, in south India ganja is a more general term, and in some places is made to include 
even bhang, the latter term being quite unknown there. Bhang is consumed either as sudi 
or as liquid infusion. The simplest method of consuming is to pound bhang with spices and 
to swallow the paste in the form of a bolus. It is also consumed in the form of sweetmeats. 
A sweet preparation known as 'maajun* is made by mixing the pounded leaves with sugar 
and forming the mixture into small rectangular cakes. 

Bhang is prepared from both the uncultivated plant and a small quantity from cultivajii^ 
plant The plant is cut and is alternately exposed to sun and dew. \Mien the leaves are 
dried they arc pressed and stored in earthenware vessels. Bhang is also the name given to 
llie refuse of the treading floor when ganja is prepared. The usual time for gathering leaves 
for preparation of bhang varies with the locality in which it is gro#n, but it is usually in 
the months of May and June in lower altitudes and June mnd July in higher places. The 
bhang obtained from some localities is regarded as superior to that obtained from others. 
There is no evidence to show that the cultivated plant yields a superior quality of the drug. 

The use of hemp drugs to produce euphoria is very widesprestd in Asia and 
Africa. It has been established beyond doubt that the use of Cannabis to induce 
intoxication is of Asian origin, Europe and the Far East have so far been 
affected to a lesser extent. This practice has, however, gradually spread all over 
the entire eastern end of the Mediterranean and m the area along the northern 
parts of Africa as far as the Atlantic. The cast c^st of Africa has not escaped 
and the drug has penetrated to the centre of the continent, where it constitutes a 
danger which is difficult to check. It has also reached America (Jamica, Brazil, 
Mexico, U.S.A., and Canada) where it is smoked in form of cigarettes under the 
name of 'marihuana'. Infact marihuana smoking is becoming quite a problem 
among the juveniles in the U.S.A. In Egypt the inhabitants smoke hashish (charas), 
a preparation made from C. sativa. The drug is also used to a great extent in 
North Africa from iTripoli to Morocco and in these parts it is preferred to opium. 
The whole of Algeria is full of hashish smokers. The habit as a rule is prevalent 
among the poorer classes such as camel and donkey drivers. On the west coast 
,of .Africa .the passion, for the drug exists in isolated parts, but is more apparent 
among the Congo Ne^oes wherever they live, e.g. Liberia. T^cy cultivate it and 
jmoke the fresh or dried l^ves in pipes m which a piece of glowing charcoal is 
placed.. Along Loangp coast, hemp is smoked in form of leaves and seeds in 
Further south, hemp smoking has become a popular, custom amcmg 



90 


INDIGENOUS DRUGS OF INDIA 


the Hottentots, Bushmen and Kaffirs. It is smoked either alone or with tobacco. 
Hemp smoking is also greatly in vogue in East Africa, with the exception of the 
territory between the lakes. They smoke the hemp which they themselves culti- 
vate. The cultivation of hemp formerly flourished greatly in Turkey, but was 
prohibited towards the end of the last century, though this did not preyent its 
clandestine use. A preparation of hemp called Esrar (secret) is smdced together 
with tobacco. Hemp in other forms is chewed. In Syria, hemp is cultivated 
and the resin is carefully collected. In Damascus there are many dens where 
opium and hashish are smoked and so also in Persia. Uzbeks and Tartars are 
addicted to hemp. 

In India the use of hemp is wide-spread. In Bengal and Bihar ganja is 
largely smoked and bhang is used to a small extent; in the U. P. ganja, charas 
and bhang are all largely used; in the Punjab charas and bhang are to a great 
extent consumed; in Sindh bhang is largely consumed and ganja and charas are 
used to a lesser extent; in Bombay, and Madras States and Central India ganja 
is largely consumed, bhang to a lesser extent and charas very little. The use of 
bhang in some parts is connected with religious and social observances. The 
conclusions of the Hemp Drugs Commission, India (1893-94), were that the 
moderate use of hemp drug appeared to cause no appreciable physical injury. 
They also came to the conclusion that moderate use produced no injurious effect 
on the mind. The popular belief that hemp drugs lead to insanity was not justi- 
fied by the data before the Commission. The Commission also thought that 
moderate use produces no moral injury, and there was no adequate ground for 
believing that it injuriously affected the character of the consumer. Excessive 
consumption on the other hand was physically and mentally injurious ; it produces 
and intensifies moral weakness and depravity. Manifest excess leads directly to 
loss of self-respect and thus to moral degradation. 


Psychological Effects.— Chopra and Chopra (1939) conducted a detailed 
comperhensive survey of drug addiction in India and arrived at the following con- 
clusions. The use of hemp resin for narcotic and sedative purposes is ancient 
and widespread. Hemp drugs are consumed all over the world mainly for 
eup one purposes. Their use alleviates the feeling of fatigue, encourages .sleep 
an soothes restlessness. In small doses they sharpen appetite, which sometimes 
ecomes so ravenous that it cannot be appeased by food. They promote digestion 
ut cause also constipation. If indulged in for long they cause loss of appetite 

thev^ptlnw act chiefly on the cerebrum and in this 

ftey resemble the aefon of alcohol or opium, 'fhe action is uncertain due to 
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control The drugged man becomes talkative and jovial, Has less control over 
himself and eventually passes into a sort of waking delirium. Hemp drugs are 
therefore called euphorics, exhilarants, deliriants and hypnotics. In larger doses 
they induce a sort of catalepsy, followed by coma and death from cardiac failure. 
Excessive smoking of ganja, especially by beginners, may cause mental derange- 
ment and even insanity. Hemp drugs have also an anodyne action, though in 
this respect they are inferior to opitun or belladonna. Physiological changes in 
circulation and respiration are not marked, though prepared bhang taken as drink 
is known to cause copious diuresis.” Dr. J. Bouquet (1951) observed that cannabis 
is a drug which affects the mind most powerfully. Besides producing a deliri- 
ous excitement of the imagination and stimulating the memory to an extraordinary 
degree, it engenders a state of exhilaration, well-being and bliss which are 
of the greatest attraction to addicts. 

Action and Uses. — Cannabis is used in medicine to relieve pain, to encourage 
sleep, and to soothe restlessness. There is little definite knowledge of the 
therapeutic effects produced, but in some persons it appears to produce euphoria 
and will often relieve migrainic headaches. One of the great hindrances to the 
wider use of this drug is the great variability in the potency of different samples. 
Because of occasional unpleasant symptoms from unusually potent preparations, 
physicians have generally been over-cautious in the dosage a&ninistered. The 
safest way of determining the dose of an individual preparation is to give it in 
ascending quantities until some effect is produced. 

Production and Trade.— As bhang is obtained from plants growing wild, 
no reliable figures of the area , under bhang production can be given. Charas is 
not produced in India, It was formerly imported overland from central Asia 
(Yarkand) but imports have now ceased, Ganja is the only product for which 
cannabis is cultivated under licence. The total area under cultivation in Bengal, 
Bihar, Central India and Bombay was estimated at 538 hectares. The combined 
area under ganja and bhang (for which separate, figures are not available) in 
Madras was 112.5 hectares. Illicit cultivation of $emp plant is rare. 

Production and Consumption of Hemp Drugs in India 
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CABUM CABVI Linn. (Umbellifero) 

The Caraway Seed 

Vern.— Sc'ins. — Sushavi; Pers. — Karoya; Arab. — Karoya, Karawya; Hind. — 
Shia-jira, Zita; Ben^?. — lira; Punj. — Zira-siah; Tam. — Shimai-shembu; Tel. — 
Shimaisapu; Sind. — Kaluduru; Kash. — Gunyun; Bomb. — Wilayati-sirah. 


C. carvi is widely distril)uted in the temperate regions of both the 
hemispheres. It grows in north and central Europe, extending to the Caucasus. 
Persia, Tibet and Sil)eria. It is found growing wild in north Himalayan regions. 
On account of its general importance as a cookery condiment and as a spice in 
bakery products and in some kinds of cheese, it is cultivated in various parts of 
the world, c.g. Morocco, Germany, Norway, North America, Holland, Rumania, 
etc. In India it is cultivated as a cold season crop on the jdains and as a summer 
crop on the hills, c.g. in Balti.stan, Kashmir, Kumaon, Gharwal, Chamba, etc., at 
an altitude of 9,(00 to 12,000 ft. 


A valuable essential oil rich in carvone is obtained from the seeds. This 
oil is colourless or pale yellow with a strong odour and flavour of the fruit. The 
yield varies from 3.5 per cent, to 5.2 per cent, according as the entire seeds or 
the coarsely ground seeds are distilled. It also contains 8 to 20 per cent, of fixed 
oil, proteins, calcium oxalate, colouring matter and resin. The volatile oil consists 
of the ketone, carvone, and the terpene, limonene, with small quantities of 
dihydrocaivone, carveol, dehydrocarveof. If it is intended to produce a freely 
alcohol-^luble oil with especially high carvone content, the whole seed must be 
used. Oil distilled from wild caraway seeds usually shows a high specific gravity 
and hence is not much preferred. It is sparingly used in medicine but finds 
may employment in flavouring wines, scenting soaps and in perfumery. 
Caraway grown in different localities in Kashmir showed the following percent^e 
yield of oil (Qiopra 1947). 
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medicines* For the treatment of scabies a solution of caraway oil, alcohol and 
cafetof oil is recommended. Decarvonised oil with traces of carvone is sold in the 
market as light oil of caraway which is used in scenting cheap soaps. The official 
oil is required to contain S3 to 63 per cent of carvone. 

Cultivation.— The plant requires a dry climate and thrives well in well tilled 
soils rich in humus. The fruit may be sown either broadcast or in rows 12 in. 
apart. Being a biennial crop it may be grown with annuals like dwarf peas, 
mustard or field leaves. The fruit is collected before ripening. Well ripened 
fruit may also be harvested. The plants are dried and fruits thrashed out. The 
yield is very variable ran^ng from 6 to 16 cwt. per acre depending on the nature 
of soil. 

Cultivation of caraway has made great headway in Holland. The area 
planted with caraway is gradually on the increase, and in 1926 the harvest yielded 
about 4,500 tons of seed. In 1927, the total export of caraway amounted to 
60,00,000 kg., the chief consuming countries being Germany, the United States, 
Czechoslovakia, Great Britain, etc. The seeds and the oil derived from them are 
employed in those countries in the various industries mentioned above. In India, 
wild caraway would be available in large quantities provided arrangements could 
be made to collect the harvest together in outlying places. This involves heavy 
transport charges and is not commercially practicable. Cultivation on a large 
scale holds out good prospects in India and the oil should find a ready market in 
the rapidly growing soap, cosmetic and perfumery industries of the country. 
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OABVM OOPneUM Bentii. & Hook, t (UmbellifeTSB) 
Traohyspemiiim amm! (Linn.) Sprague 
The Bishop's Weed; Lovage; Ajava Seeds 

Vern.— S ans. — Yamani; Hind,— A fowan; Brng.— Iowan; Bomb,— Aiwdn, 
Owa; Tmn,—Oman; Tel.— Owaww; Arab.—KePmue muliki; Ftcs,—Zinidn, 
Ninkhmk 

^ CIIHINIJM OTMINUM Unn. (UmbellitenB) 

Cumin 

VERN.*^Sans.— lira; Arab,— fCowuna; Pers,— Ziro; Hind.— /ira, 
/lira; Mar,— /ir^pire; Tam.— 5irapom; Tel— /tlofeara, Jimka; 
Mai— /oreiaw; Pmj.—Zira-sufed; Sind.— Zero. 

' The seeds of ajowan and dry fruits of cumin are the rich sources of thymol 
hi species of Origanum, Ocknum, Mentha viridis and Thymus 

me also i^qported to cemtain tiqnnol in their essential oils* Thymol or 
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thyme camphor is contained in a number of essential oils occurring in many plants, 
among them being the common thyme or Thymus vulgaris Linn., from the leaves 
and flowering tops of which thymol is commonly distilled. It is also obtained from 
T. sygis Linn. T. vulgaris is a small evergreen shrub belonging to the Labiatae 
family. It is indigenous to Spain, Portugal, France and Italy but is extensively 
cultivated in other parts of Europe and America, especially in New York State 
and Germany. The latter country supplies most of the commercial article. 
Thymol also occurs in the oil from Monarda punctata Linn. (Labiatae) to the 
extent of 60 per cent, and also in Monarda didyma Linn, both of which are indi- 
genous lo North America. Besides these it is also manufactured! from Piperitone 
which is available in a large amount from the essential oil of Australian broad-leaved 
peppermint {Eucalyptus olives) of the Myrtaceae family and from citronellal 
which is obtain«able in a large amount from the essential oil of the south Asian 
Citronclla grass {Cynthopogon nardus Linn.) of the Graminse family. 

The seeds from Carum coptkum syn. Trachyspermum ammi (Linn.) Sprague^ 
arc worth special mention in this connection. Ajowan as it is called has long been 
used in Indian practice in diarrhoea,, atonic dyspepsia, cholera, colic, flatulence, 
indigestion, etc. It possesses caiTiiinative, stimulant, tonic and antispasmodic 
properties. The fruit has an aromatic smell and a pungent taste. Mixed with *pan 
supari’ or even alone it is often used as a masticatory. The fruit yields 2 to 4 
per cent, of a colourless to brownish essential oil in which thymol is present to 
the extent of 3.S to 60 per cent. Ihymol crystallises easily from the oil, and is 
sold in India as ajowan -ka phul (flowers of ajowan). The remainder of the oil 
consists of p“Cymene, a-pinene, dipen tenc, a-terpinene, and carvacrol, the mixture 
being known commercially as thymene on account of itwS similarity to the corres- 
ponding porti^m of thyme oil. Ajowan oil, both pure and dethymolised, is 
employed in India as an antiseptic and aromatic carminative. Its action and uses 
are similar lo thymol which is a powerful antiseptic and finds varied application 
in medicine, c.g. in the treatment of nasal catarrh and skin diseases, as a mouth- 
wash, and as an anthelmintic. It is also occasionally used in soaps and perfumery. 

Cumin water ^ which is commonly used in India as a carminative and is believed 
to be useful in flatulence and griping, especially in children, is the water left over 
after the essential oil and thymol have been removed from the steam distillate* 

The fruits from which the essential oil has been renfov^d contain 20 per cent, 
of a fatty oil and 15 to 17 per cent, of proteins. The exhausted fruits may^ 
therefore, be used as a food for cattle, as has been done in Germany. The fresh 
herb from Germany has been found to yield 0.12 per cent, of a vtllowish brown 
€^tial oil, which contains some phellandrene and about 1 per cent, of %mol 
The Inc^n herb has been reported to contain a small quantity of and ^-pheHaiid- ' 

rene and an uninvestigated paraffin. Mosleiie (identical with n-terpioeile) is 
present. 

The plant (CarMw coNtoum) grows and is widely cuUirated aft 
It 18 particularly abundant in and around Indore and in Hyth>rahi^ ■ 
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Nearly 7,000 to 8»000 acres of land were reported to be under cultivation in the 
Bfdmbad State and ajowan seeds valued at 1 td 1.S lakhs of rupees were stated 
tji be expcnted every year. The large seeded variety is chiefly used for home 
consuEiiption and grows in the Kumool, Guntakul district. It is also cultivated 
k Bittgal, Madhya Pradesh and Madhya Bharat. In India it is sown in October 
to November cm ridges, the fruit being dibbled every 6 in. Strong manures are 
said to be harmful, but a liberal supply of water is desirable. The herb flowers 
in February, to May, and fruits in May to Jtme. The ajowan oil was an important 
tsourcc of thymol, and large quantities of the fruit were exported to Europe, 
particularly to Germany and the U.S.A., before the World War I for its distillation 
and the manufacture of thymol. During World War II and after, large scale 
distillation of the fruit and manufacture of thymol were also organised in India. 
The oittraction of thymol from ajowan oil was, however, considered unremunerative 
later and could not stand competition with thymol of synthetic origin or from 
other vegetable sources. If the yield of oil could be substantially improved and 
the yield of fruit per acre increased, there is tvtry chance of reviving the industry. 
This’ appears quite possible since it has been reported that fruits cultivated in 
Seychelles contain 9 per cent, of oil having 38 per cent, of thymol as against 
the yield of 2-4 per cent, of the essential oil from the Indian fruit. In other words 
Seychelles fruit yields about twice as much thymol as the Indian ajowan, even 
though the oil is somewhat poorer in thymol content. The question of careful 
cultivation needs proper investigation in India, particularly in view of the fact 
that during the last few years the manufacture of thymol from this source is 
again being revived in the country. . . 

Besides this, Cuminum cyminum, another plant which is abundantly cultivated 
all over India as a field or garden crop contains a large quantity of cumin oil 
whose chief constituent is cumic aldehyde, which again can be readily converted 
artificially into thymol. Cumin is largely used by the people in India as a spice 
in curries. It is also used in the indigenous medicine as a stimulant and 
carminative. 

Cultivation. — Cuminum cyminum is a slender annual herb native of Egypt 
and Syria but is cultivated in all the states of India except Assam and Bengal. 
The chief producing centres are the Pimjab and U. P. In Jaipur an area of 
about 13,930 acres are under cumin cultivation in Khalsa territory. About 2,000 
acres are under cumin in Bombay, mostly in north Gujerat. In Madras it is 
cultivated over limited areas in Coimbatore, Cuddapah and Kurnool districts. In 
India the erop is grown in two seasons, either before the start of south-west 
monsoon or after the end of north-east monsoon. It is susceptible to excessive 
heat or moisture or heavy rains during the growing period. For the early crop, 
fruits are sown at Ae end of April or beginning of May, while for the late crop 
they are toiTn about Ae end of October. They are sown broadcast, 30 to 35 lb. 

■acre. Moderate and regulated irrigation is necessary till the fruits ripen. 
Weeding iis also necessary. The fruit ripwis in 2 to 3 monAs after sowing, and, 
tte plahtt arc fmlled out wiA roots^ dried, and thrashed. An 
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acre of land yields 250 to 300 lb. of the fruit, but sometimes A yield of as Htttdi 
as 400 lb. per acre is also reported. According to Sievers (1948) die ^ant dprives 
I est on a well-drained, rich sandy loam b regicais where tempemtare^ are mild 
and equable during the growing season of three or four mouths. Cbq^leie 
control of weeds is necessary because the plant is sntptt and tender. For tlds 
reason, planting the fruit in rows spaced to permit maximum use of cultivatonr 
would be preferable to broadcasting in areas where manual labour is costly. The 
crop is ready for harvest when the plants wither and die frtiit loses its dark-green 
colour. The 3 rield of fruit is reported in the Mediterranean re^on to range from 
100 to 1,000 lb. per acre, with 500 lb. a fair average under reasonably good 
conditions. The aromaic fruit, like that of caraway, dill, anise, etc., possessed 
well-marked stimulating and Carminative propeties. It is extensively used for 
flavouring curries, soups, etc., and is an ingredient of curry powder, pickles, and 
chutneys. It is also used to an extent in Indian medicine, bemg replaced by cara- 
way which has a more agreeable flavour. , 


Economic Aspects. — The aromatic cumin fruit, known in commerce as 
seed, is sold both whole and in ground conditiim. When ground for commercial, 
purposes, it should be fine enough to pass through a medi 54 screen. Accordbg 
to Parry (1945), the fruits should not contain more than 9.5 per cent, of total 
ash, not more than 1.5 per cent, of ash insoluble in hydrochloric acid, nor more 
than 5 per cent, of foreign matter. The fruit on distillation yield 2.5 to 4.5 per ^ 
cent, of a limpid, pale-y^low essential oil with the characteristic odour of the 
fruit, the older fruit yielding less of oil. The fruits obtained from a local bazar 
in Bangalore yielded 2.35 per cent, of an essential oil. Cunun oil is employed 
advantageously instead of the fruit in many types of flavouring preparations, 
particularly in curries and culinary preparations of oriental type. Infact cumin 
was one of the commonest spices in the Middle Ages. It is alM used to an 
extent in soap perfumery, and in flavouring beverages. In medicine it is some- 
times used as a carminative. Cuminaldehyde has a powerful .odour and is used 
only m traces in compounding synthetic floral perfumes, such as cassie. Tlie 
oil IS chiefly employed in veterinary practice. Cumin oil is often adulterated 
with synthetic cuminaldehyde, the presence of which cannot be detected analyti- 
cally, except that the addition of an excess of the latter aflfects the Optical lutation 
^ exhausted fruits contain 17.2 per cent, of proteins and 30 per 

of fat. They should be of value as cattle feed. India exports large quantities 
of cumin fruds to foreign countries, particularly to the Straite Setdements, 

during the five yearn. :, 

^ 1949-50, amounted to about 1,600 tons valued at Rs. 23,08,000. Durii^ 

the three 1^44-45 to 1946-47, she also imported from Afghanistan on an 

annually, fha 
Jubbulpur, Rathuh, Jaipur, and ! 

^ nie commercial value of diymol has greatly increased of late years on acoaont' 
rff Its use as art antbelmmtic agabst hookworm mfections and also ^ an 
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forming part of many proprietary preparations. India can not only supply her 
own requirements of th3rmol from the rich store of raw material she possesses, 
but can also produce enough of surplus store for export. Germany had captured 
the markets of the world with thymol obtained by distillation from 
y. vulgaris cultivated there, and by synthesizing it from crude phenol. Synthetic 
thymol is now finding its way into the market in larger and larger quantities. 
Previous to 1914, thymol was produced chiefly from natural sources. It is now 
produced not only from the comparatively cheap meta-cresol, but another source 
lias become available in the form of the ketone ‘piperitone*. This can be produced 
in large quantities from the Australian eucalyptus which can be easily and cheaply 
grown anywhere in that country. Though thymol occurs in fairly large propor- 
tions in the oil of ajowan, no attempt was made before the World War I to distil 
the oil from the fruits in India. 

Though thymol has been produced in several parts of India in substantial 
quantities there are difficulties to be encountered in manufacturing the drug in 
India. Most of the seeds obtained in the market have apparently been partially 
distilled as their oil content is very low. The ajowan oil available averages only 
4 to 6 per cent, of thymol and must be evidently de-thymolised. In 1924, experi- 
ments were actually conducted under the auspices of the Department of Industries 
and Commerce, Hyderabad, on the manufacture of thymol from ajowan seeds grow- 
ing there. It was found that the yield of oil was only 2 per cent, of the weight 
of the seeds and the yield of thymol crystals W’as 36.97 per cent, on the weight 
of the oil. This showed that the quality of the seeds was rather poor in com- 
parison with the foreign seeds. On calculating the actual cost of production, it 
Avas found that the price could not compete with the market price of the imported 
article unless the by-products of the manufacture, namely, extracted seeds (as 
fodder or manure) . omum water and thymene oil, were also utilised. The manu- 
facture of thymol, from the seeds and oil procured from the market, is fraught 
with great risks and is not likely to be remunerative. Attempts were made during 
ihe World War I to cultivate this plant in other parts of the world. A sample 
of seeds from the Seychelles gave on analysis 9 per cent, of the oil and from 
]Montserrat 3.1 per cent, of oil containing 39 and 54 per cent, of thymol respectively. 
These figures show a much higher yield than that obtained from thy adian f:uit 
(about 2.85 to 2.91 per cent,). More attention should, therefore, f . paid to the ^ 
proper cultivation of ajowan seeds on scientific lines in suitable parts of India. 
If this is not done the trade in this drug is likely to be seriously affected. Unless 
the quality of the seeds is improved, India will not be able to compete with other 
countries growing a superior quality of seeds. In view of the increasing produc- 
tion of synthetic thymol it is desirable to give protection to this industry. 
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CASSIA AN6USTIF0LIA Vahl (LegumiiMMaB) 

Indian or Tinnevelly Sf,nna 

Vern. — Sans. — Bhumiari, Bhupadma; Hind. — Hindi sano; Guj, — Nat-ki-sam; 
Beng. — Sona-mukhi, Son-pal; Mar. — Shona-makhi; Tam. — Nila virai; Tel. — 
Nela-tanqedu; Kan. — Nelavarike; Mai. — Nila vaka. 

Senna leaves are well-known in the Western medicine for their laxative and 
purgative effects. The preparations ‘confectio sennse’ and ‘pulv. glyc)trrhizae co’. 
are two of the popular remedies of the Pharmacopoeia. The activity of 
the drug is due to cathartic acid ; the other constituents are emodin (trioxy-meihyl- 
anthraquinone), chrysophanic acid, etc. These are contained in the leaves though 
the pods also possess them; the legumes are said to be more active when green. 
The drug has been known to the Arabs for many centuries and it is believed that 
it was introduced into Indian and European medicine through them. Even today 
the Arab physicians extol the merits of senna as a purgative and as a cordial 
when mixed with suitable drugs such as violets (Banafsha). Two varieties of 
Cassia have been recognised by the British Pharmacopoeia: (1) Alexandrian 
senna and (2) Tinnevelly senna. Alexandrian senna is obtained from the wild 
plants of C.acutifolia Delile, growing m Africa and Sudan. The leaflets of 
this species arc shorter and narrower than those of C. angustifolta, which is culti- 
vated extensively in Tinnevelly, Madura and Trichinopoiy. Recently, it has been 
introduced in Mysore and Jammu and is found to do well. C. acutifolia is reported 
to be cultivated in India (cultivated Alexandrian). Tinnevelly senna (C.angusti- 
f Oita) leaves are panpmnate and the leaflets which fonn the drug are 1-2 in long, 
^2-0.6 in. wide, glabrous and of a yellowish green colour. A third variety, 
C obovata, which grows in the Deccan is sold as country senna. This was used as 
an adulterant to ordinary senna but was not recognised in the Pharmacopoeia. 

LrovIt^J^lK in. long, about 0.8 in. wide, greyish 

smooth seeds 5-7 obovatc, dark brown and nearly 

variety and the b^^ are larger and narrower than those of the Alexandrian 
remaL of he ^17” surrounding the seeds is larger. The 
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iiarvested. It may be given a light irrigation and grown as a semi-irrigated crop. 
Heavy irrigation is injurious. Sowing is either by broadcasting or by dribbling, 
the seed rate being about 15 lb. per acre. The seeds have a tough coat, and a 
certain amount of abrading of the surface is necessary to induce even and quick 
germination; this is secured by pounding the seeds lightly with coarse sand in a 
mortar. The plants require bright sunshine and occasional drizzling. Cculinu- 
PUS rain during growth spoils the quality of the leaves. The plants are usually 
allowed' to grow for 3-5 months only and the first flush of flower stalks in cut 
off to induce lateral branching. When the leaves are fully grown, and are thick 
and bluish in colour, they are stripped off by hand. A second stripping is made 
after about a month and the plant allowed to bear flowers to set seed. The leaves 
.are spread out on a hard floor, without overlapping to dry in shade. The layer 
is frequently stirred to ensure even drying. After 7-10 days, when the leaves 
have dried sufficiently and assumed a yellowish green colour, they are graded and 
packed under hydraulic compression into bales. The pods are dried, beaten 
out to separate the seed and packed in cartons. 

A dry land crop of senna yields 300 lb. of cured leaf and 75-150 lb. of pods. 
The yield from a wet land crop is 750-1,250 lb. of cured leaf and 150 lb. of 
pods. The drug collected from wet lands has a higher market value. The acreage 
and yield of senna in Madras are .stated below : — 

Yield 


Year 

Area 

Leaves 

Pods 


(acreage) 

(tons) 

(tons) 

1938-39 

4,999 

1,197 

207 

1939-40 

5,212 

1439 

247 

1940-41 

6.727 

1,995 

343 

1941-42 

5.817 

1,637 

293 

1943-43 

3,^17 

1,239 

201 

1943-44 

992 

350 

55 

1944-45 

Cx)7 

214 

34 

194.5-46 

1,178 

429 

66 

1946-47 

1,63s 

540 

88 

1947-48 

2,002 

486 

80 


Senna is valued in medicine for its cathartic properties. It / especially 
useful in habitual constipation. It inci cases the peristaltic move/ .ents of the 
colon. The tendency to gripe caused by senna may be obviated by combining it 
with aromatics or with a saline laxative. The pods have the same therapeutic 
effect as the leaves, but they cause less griping. Senna is contraindicat '.d in 
spastic constipation and in cases of colitis. 

Constituents. — ^According to Maurin (1922) senna leaves contain about 
1.3 to 1.5 per cent, of anthraquinone derivatives which are present in both the 
free and combined state. Stoll et d. (19^1) obtained two crystalline glycosides 
which tihey call sennoside A and B. Fairbaim (1951) attri^tes about 30 per 
cent, of ^ activity of the drug to a third glycoside which has not yet been 
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isolated. Senna also contains the yellow flavonol colouring matters, kaempferol, 
its glycoside and isorhamnetin ; also a sterol, and its glycoside, mucilage, caldum 
oxalate and resin. The constituents of pods are similar to those of the leaves. 
Maurin found 1.3 per cent, of anthraquinone derivatives in Tinnevelly pods and 

I. 4 per cent, in Alexandrian. The pods are said to be less griping than leaves 
as they contain less resin. 
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CHENOPODIUM AlUBBOSIOIDES Linn. (Chenopodiaceee) 

Mexican Tea, Jerusalem Oak 

Chenopodiurn is a large genus of more than 250 species of herbs with 
cosmopolitan distribution. About 8 .species occur in India. C. amhrosioides 
yar. anthclminticum Gray (C. anthelininticum Linn.) or American wormseed 
is one of the most widely used anthelmintics at the present time. It was 
used by the American Indians in the days of Columbus and in South America 
infusions made from leaves and seeds have been used as a household remedy 
against intestinal parasites for a long time. Batunler and Fribourg introduced 
tlie drug into E.urope in 1881 for the treatment of hookworm disease but their 
lesults were not encouraging. The oil was originally used as a remedy against 
ascandes but was not popular on account of the toxic and sometimes fatal effects 
produced m .some cases. Schiiffner and Vervoort (1913) tried it against hook- 
worms m Sumatra in 3 c.c. doses with castor oil and chloroform, and obtained 
results su|«:rior to those obtained with thymol, beta-naphthol, etc. From this 

further impetus during the 
World \Var I when the supply of anthelmintic remedies such as santonm and 
ymo ecreased It was extensively tried by various workers and proved a 
very valuable anthelmintic against many forms of intestinal parasites. 

var Ch^opodium is obtained principally from C. ambrosioittes 

Mexican 1°*^ American wormseed, commonly known as 

and erfomb c- *0 Florida 

b ir'anwit:! cuUiva. 

for oil production onW^ ^ good sandy loam is preferred. It is now cultivEted 

County. The cultivated form of the plant does not grow so tall as tl« wild plant. 
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produces more seed. Since the seed covering contains more oil than other 
parts of the plant this form gives the highest yield of oil The seed is sown 
in March in well-prepared beds. Between May and June, when the seedlings 
are 4 to 5 in. tall, they are transplanted about 10 in. apart in rows of about 3 ft. 
apart. The soil is kept entirely free from weeds by shallow cultivation through- 
out the growing season. Harvesting is usually begun early in September or as 
soon as the seeds are black, but before the plants have turned brown. If harvest- 
ing is delayed until the plants are fully mature there will be considerable loss 
through shattering of the seed and consequently a lower yield of oil. The plants 
are cut and are left in the field until partly dry but not dry enough to shatter. 
In this condition they are distilled. The distillation must be conducted carefully 
because the rate of distillation and the temperature of the condenser water have 
an important effect on the medicinal quality of the oil obtained. If the crops 
were grown entirely for the seed about 1,CXX) lb. of the seed per acre could be 
obtained. In favourable years the yield of oil may be 40 lb. to the acre, but 
generally it is much less in some areas. In 1939, 240 farmers grew on the average 
4 acres each and produced 38,000 lb. of the oil in U.S.A. At one time the fruit 
was official in the U. S. Pharmacopoeia but it has been discarded. The fruit 
from which the oil is expressed is somewhat globular, frequently more or less 
compressed, with a thin greyish brown pericarp. The seeds are reddish, brown 
or black, kidney shaped and shiny, and have a strong eucalyptus like aromatic 
odour and a bitter and pungent taste. A large trade in chenopodium seeds had 
existed in America for a long time. Nowadays chenopodium seeds are very 
seldom exported as the oil is distilled on a large scale in Baltimore (Baltimore oil) 
and in Illinois (Western oil). 


Chemical Composition and Properties. — ^The active principle of chenopodium is a 
volatile oil (0.4 to i per cent.) which, like most of the substances of this class, is a mi.xture 
01 various constitutents. The oil has no definite boiling point and, when it is heated to 100® C 
in the air, it explodes with great violence. Different specimens of the oil differ much in 
their physical characters; the colour may vary from pale yellow to bright golden yellow. 
The toxicity of different stocks also varies considerably. The chemical composition of the 
oil has been extensively studied and though there is diversity of opinion regarding minor 
details the following composition may be taken as the standard: — 

(1) Ascaridole varying from 60-77 p€r cent, of the total oil in d^Terent samples. 
B. P. not less than 65 per cent. w/w. It has a definite chemical comp iition CioHieO*. 

(2) Small portions of an isomer of ascaridole, the glycol anhydride or its correspond- 
ing hydrate, in proportions of 5 per cent or more of the total oil. 

(3 A mixture of various liquid hydrocarbons, containing cymenc, cr-turpinenc, a new 
feevo-turpene, etc., making about 30 per cent, of the total. 

(4) if Traces of lower fatty acids, chiefly butyric acid, and about 0.5 per cent, of methyl 
salicylate. 


Other Sources of Chenopodium. — Though chenopodium is indigenous to 
Central America, it is found growing in a state of nature in the East Indies and 
in India, .In the Philippines as many as 50 species grow but only two varieties 
have so far yielded oil of medicinal value. In Sumatra and several other places 
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of the Dutch East Indies, clienopodium has been seen. In India 6-8 ; 
are known to occur. It is interesting to note that chenopodium can also be 
vated in areas, where it is not indigenous, with satisfactory results. This hau 
t>een done on a large scale near Weston in America where a belt of land IS miles 
long and 4 miles broad was under cultivation with an average annual production 
of 10,000 to 40,000 lb. per 20 acres. At Deli in Sumatra and in Java the plant 
is grown successfully and the oil is also distilled but it differs slightly in composi- 
tion from the standard American oil. 


Indian Chenopodium 

Chenopodium amhrosioidcs Linn. Vkrn. — Mai. Katu dycffWddQkQfPt. This 
is an erect, much-branched herb, 2-4 ft. high, with aromatic glandular hairs, 
occurring in Bengal, Sylhet and south India. The flowers are minute and are 
clustered in leafy spikes. The entire plant is aromatic with a camphoraceous 
iidour. The fruits are somewhat globular, slightly compressed with a thin pericarp 
surrounding the seeds. The seeds are small (about 1/30 in. diam.) orbicular, 
brown, smooth and shining, and possess a bitter, pungent taste. A volatile oil 
of medicinal value is found in the glandular hairs, specially of the pericarp of 
the fruit. The plant is closely related to, and has been used as a substitute for 
the American C. ambrosioidcs var. anthehmnticiim Gray. Typical forms of 
C. ambrosioides are not always distinguishable from var. anthelmintic um because 
of natural intergrades. One distinguishing feature, however, is that the spikes 
are leafy in C. ambrosioidcs, and not so in var. anthelmintic urn. The Indian 
chenopodium oil is mainly derived from C. ambrosioides, and has an ascaridole 
content of 40-50 per cent. It differs from the American oil in the nature of the 
h 3 '-drocarbons present. It falls short of the requirements of the U. S. P. 
Its value as an anthelmintic has been, however, well-established and a higher 
dosage level, 5-20 min., is indicated in I.P.L. 

C. botrys Linn. It is a strongly aromatic glandular herb, 1-3 ft. high, 
occurring in the Himalayas from Kashmir to vSikkim. The fresh plant on steam 
distillation yields 0.03-0.04 per cent, of a yellow ethereal oil with a disagreeable 
odour, containing 5 per cent, aldehydes and ketones, and 1 per cent, phenols. 
Ascaridole is not present. The plant has been employed as a substitute for 
C. ambrosioides. In France and southern Europe, it is reported to be used for 
catarrh and humoral asthma. 

C. album Linn. Vern. — Hind. — Bethu sag^ Beng, — Chandan beta, Bethu 
sag, Tam. Parupukkirai^ Tel. — Pappukura. This is a small odourless herb 
occurring in many forms, wild and cultivated, throughout India up to an altitude 
of 14, OCX) ft. In the western Himalayas it is grown as pot-herb and a grain crop. 
Ihe plant contains an ethereal oil, a substance resembling cholesterol, and ammonia 
and amines both in free and combined forms. Analysis of the seeds gave (on 
dry wt. basis), protein, 15.4-16.8; fat, S.8-8.1; nitrogen-free extract, 47.7—50.0; 
crude fibre, 18.4—21.5; and ash, 4.&-7.0 per cent. The fix^d oil from the fruits 
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contains 2.29 per cent, nnsaponifiable matter, 2 per cent, linolenic acid, and traces 
of ascaridole. C. album is reported to contain carotene, 7.1~9.3 mg./lOO gm. and 
vitamin C, 66-96 mg./lOO gm. The growth of the plant is greatly stimulated by 
magnesium. The plant may serve as a field indicator for this clement. 

C.blitum Hook. f. (Punj. — Kupald) found in Kashmir, and C.murale Linn. 
(Punj. — Bahu^ Kurund, Kharatuc) which occur in most parts of India are used 
as pot-herbs. 

In view of the importance of the drug, experimental cultivation was started 
at Mungpoo in the Darjeeling district and also in the Bangalore gardens in Mysore 
State. It was recommended in the report of the Director of Botanical Survey 
in India .some years ago that the seeds should be sown thinly in a seed-bed in 
March and transplanted 18 in. apart in all directions. C. amhrosioides which was 
planted grew to a gigantic size at Mungpoo and seeded well but the seeds yielded 
only 0.48 per cent, of oil in contradistinction to the expected yield of 3 per cent. 
For seveial reasons the cultivation of this variety has not been proved to be a 
commercial success in Bengal and has been discontinued. The authors obtained 
some seeds of C. ambrosioides var. anthelmintic urn from Turkey and tried their 
germination at various places in Jammu and Kashmir. In all the places the seeds 
germinated in 10-15 days and bore flowers and fruits in normal way. On steam 
distilling the whole plant harvested at the fruiting stage from altitudes of 7,000 
and 5,000 ft. respectively yielded 1.16 and 0.82 per cent, of pale yellow oil and 
8.5 and 7.2 per cent, ascaridole respectively. The plants raised at altitudes of 
900 ft. and 3,000 ft. were also harvested and distilled. The yield of oil from 
these places was 0.75 and 1.15 per cent, respectively. In the latter places the 
ascaridole content of 69.5 and 66.4 per cent, respectively was obtained which 
compares favourably with the B, P. standard (65 per cent). Samples of drugs 
collected at different stages of maturity of the plant at Jammu (900 ft.) showed 
a progressive increase of the ascaridole content from 27.9 at the budding stage 
to 69.9 per cent, at ripening stage of fruits in the first harvest. The ascaridole 
content of the ripe fruits in the second harvest was still higher, i.e., 75.5 per cent. 
The authors observed, that fully matured seeds w^n harvested yield the maximum 
ascaridole content. 


The Indian and the American Oil. — The Indian chenopodium oil — both 
from C. ambrosioides and C. anthelminticum — was examined by Henry and Paget 
at the Wellcome Bureau of Scientific Research, The yield of the oil according 
to their estimation was lower. ITie percentage yield of oil from C. ambrosioides 
was 0.17, and from C. anthelminticum 0.24. The oil expressed from the Indian seeds 
was found to be lighter in colour, and had an odour somewhat different from that 
of the American wormseed oil derived from C. ambrosioides var. anthelminticum. 

The constants of the Indian oil as compared with those of American wormseed oil arc 
as follows 


Nature of Oil Sp. Gr at is*C. 

C atnbrosioides (Indian) «». ’ ^ 0.9399 

C.aHthelminticum (Indian) ..... 0.9080 

American Wprmsc^ CHI — 0.9669 


Sp. Rotation 
+ 0 . 07 '’ 



304 


INDIGENOUS DRUGS OF INDIA 


From the results of the fractional distillation, the composition of the mixed Indian oil 
I compared with that of American wormseed oil is approximately as follows!— - 




Mixed Indian 

American Wormseed 



On. (per cent.) 

Oil (per cent,) 

Hydrocarbons 


45-50 

30-40 

ft-terpinene 


Nil 

5 

p-cymcnc 


25 

15 

Chenopodium terpene 



— 

10 

Ascaridole 

...... 

46 

65 

Residue 



4 

5 


It will be seen from the above that Indian chenopodium oil differs from good 
American chenopodium oil in containing less of the active principle, ascaridole, 
viz., only about 46 per cent, in place of 65 per cent, or more. Another difference 
lies in the nature of the hydrocarbons present. The American oil contains about 
30 per cent, of this fraction of which about half is cymene and the other half a 
mixture of terpinene and a laevo-rotatory terpene. The hydrocarbon fraction 
of the Indian oil on the contrary is p-cymene with a small amount of dextro- 
rotatory terpene. The specifications of the United States Pharmacopoeia are 
that the oil shall have a specific gravity of 0.95S to 0.980 at 2S®C. shall be soluble 
in 8 volumes of 70 per cent, alcohol and shall have an optical rotation between 
—40® and —10® In a 100 mm. tube at 25®C. The mixed Indian oil, therefore, 
obviously falls short of these specifications. 


Economic Aspects. — In view of the differences between the two specimens 
of oil as outlined above, the Indian oil may be considered to be very much inferior. 
The results achieved so far clinically with the Indian oil are, however, said to 
have been satisfactory. It was tried by Chandler with encouraging results in 
hookworm disease and roundworm infestations. It will, therefore, be worth 
while to investigate its further possibilities. Experiments carried out in America 
definitely show that it is possible to improve the quality of the oil by intensive 
cultivation. Poor cultivation, without proper attention towards sowing and with- 
out the liberal use of fertilisers, results in a small yield. These details could be 
easily attended to in India. Further, in the light of work carried out by W. A. 

onanlz. Chief of Research Department, Quincy, Illinois, it seems probable that 
t e quality and yield of oil are largely due to faulty methods of distillation. 
Nelson has laid stress on the metliod of distillation, stating that the chief active 
ingredient was unstable and was decomposed gradually on boiling with water. 
Consequently he suggested that the distillation should be carried on rapidly with 
tTr c n condenser kept warm and the warm distillatiofl 

and thlt^iiA ® “ the oils” 

secured which A if' ** ^ “ “1 

contend a tr / Pharmacopoeia requirements and 

yield md s5c “ 

distilling retort was^ to 100 to ** 

6 as ou to tuu lb. When toe pressure was reduced to 40-60 to. 
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the specific gravity was lowered. The time of distillation (from appearance of 
distillate at discharge end of condenser) was 8 to 10 minutes. With a slower 
method ot distillation the specific gravity was reduced. A more careful distilla- 
tion, therefore, with proper attention to these points is likely to improve the 
quality of the oil. Though chenopodium has lost much of its ground since the 
discovery of the anthelmintic properties of carbon tetrachloride by M. Hall in 
1921, it is still in great demand. Not only is it used as the alternative or 
substitute for carbon tetrachloride, but is now also frequently used in combination 
with it. Soper ( 1924) called attention to the fact that the proportions of the two 
drugs should depend on the nature of the worms harboured. Carbon tetrachloride 
alone is said to be more effective against pure necator infection and chenopodium 
for ascaris infections, whereas ankylostoma infections are apparently most readily 
cured by a combination of the two, with a relatively high proportion of cheno- 
podium. As in India, a mixed parasitic infection is the rule rather than the 
exception, the demand for chenopodium will always remain. In view of the 
simplicity of administration and the extreme cheapness of carbon tetrachloride 
(Rs. 2-8-0 per lb.) as compared with the oil of chenopodium (Rs. 32 per lb.) 
it may not be possible to use it on an extensive scale for mass treatment. It 
should, however, be remembered that dose of chenopodium oil when given in 
combination with carbon tetrachloride is comparatively much smaller (1.0 c.c.) 
flian when given by itself (3.0 c.c.). Maplestone (1931) has obtained much 
better results by the treatment of ascaris infections with a combination of santonin 
5 gr. with chenopodium oil 1.0 c.c. in a capsule. In view of these facts there will 
be sufficient demand to justify the cultivation and production of the oil in India. 
Apart from its medical use, it is employed largely in veterinary practice in the 
eradication of intestinal parasites of domestic animals and agricultural cattle. 
As it is a herb which will practically grow quite well in the plains of India, it 
would be worth while trying its cultivation in Bengal and some of the neighbouring 
provinces. Kapoor et aL have observed that the plant has well established at 
altitudes of 900 to 3,000 ft. and the yield of crop and the oil produced is quite 
ccwnparable to the yields obtained in America. Its cultivation in the suitable areas 
in the lower regions of Kashmir Stale is being extended for commercial distilla- 
tion of chenopodium oil. 
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CHEYSANTHEMUM dNEBABLXFOLIUM (Trev.) Boce. (Composite) 
Syn. Pyrethrum cinerartefolium Trev. 

Pyrethrum 

It )s a glaucous perennial herb, 18-24 in. high with finely cut leaves and 
numerous flower heads, resembling the common daisy. C. cinerari<e folium gives 
larger yields of flower heads and seeds than C. coccineum, but is less resistant 
to disease and injury. C. cinerarierfolium is a native of D almatia, Herzegovina 
and Montenegro, and is cultivated on a commercial scale in Algeria, Dalmatia, 
Australia, Brazil, Bulgaria, China, Japan, France, Italy, Persia, Spain and 
Switzerland. Cultivation has also been undertaken in England and in 
U. S. A. The term Dalmatian pyrethrum is applied to C. cineraria folium grown 
in the eastern coast of the Adriatic Sea. Japanese pyrethrum, also derived 
from C. cm crarifc folium, is similar to the Dalmatian in appearance. The con- 
centration of active principles (pyrethrins) in the Dalmatian and Japanese flowers 
ranges fnnn 0.38 to 0.58 and 0.58 to 1.21 per cent, respectively. Kenya pyrethrum 
is reported to have a higher pyrethrins content, viz., 1.43 to 1.89 per cent. 
Experimental cultivation of pyrethrum in India was undertaken in Kashmir and 
in the Niigiii Hills in the e.arly years of World War II. The results were very 
promising and the need for its cultivation was felt especially when supply from 
foreign sources was cut off during the War. The area under cultivation was, 
therefore, rapidly extended to meet at lea.st a part of the requirements of the 
Defence Department, Government of India, as given below:— 


Pyrethrum Production in Kashmir 
(1 md.=82 lb.) 


Year 

1940 

1941 

1942 

1943 

T9-4 

1945 

1946 

1947 

1948 


Acreage 

Production 

OF FLOWERS 
(MD.) 

•— 

5.5 

322 

33 

SqT) 

373 

I, .350 

j ,499 

i,6(X) 

1,436 

1744 

2,154 

1744 

1,585 

1744 

788 


Quantity 

J!>old 

Sale Price 

(MD.) 

(Rs./md.) 

6 

100 

27 

100 

376 

100 

1482 

90 

1400 

90 

27 

60 

10 

SO 

2 

40 


acres^the^orLTc?”^ Pyrethrum in Nilgiris during the period 1944-47 was 1,868 
i 94 if 7/ 1*07,912; 96,561; and 89,129 Ib. in 

prodacdon being 2^60 lb. Attempts 600 acres, the 

im other oarf*; m a ^ pyrethnim also 

raampar, Maynrbhan,, Kamaon, Assam, Mysore, Ttavamstte, a»d Kodakanal! 
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The aggregate acreage under pyrethrum outside Kashmir was estimated in 1947 
at 2,000. Attempts to grow the plant at Dehra Dun, Saharanpiir, Dharwar, 
Poona, Sakraud and Ranchi have been unsuccessful. On an experimental scale 
pyrethrum plants grown in Jammu nursery (900 ft.) gave 0.93 per cent, 
pyrethrins on moisture free basis. 

Cultivation. — Pyrethrum thrives best in a dry climate on well-drained sandy 
soil. Red lateritic loams are also suitable. It can grow on mountain slopes and 
waste lands, but too rich soils, water-logged conditions and severe frost are 
unfavourable for healthy growth. Sowing is usually done either in spring or in 
autumn. In Kashmir, seeds sown in autumn give high germination, while in 
Assam, the maximum number of seedlings are obtained from March sowings, 
'fhe seeds required for sowing should be gathered from selected plants when the 
flowers are fully mature and the seeds are about to be shed. They tend to lose 
their viability on storage. Before sowing, the seeds are soaked in water, wrapped 
in cloth or sacking, and buried in damp sand. They arc sown evenly in prepared 
nursery beds with good drainage; 1 lb. of seed gives about 15,000 seedlings. 
Beds are laid out on soft sandy soil, well-ploughed and brought to a good tilth. 
Well-rotted cow dung may be added as manure in less fertile soils. After sowing, 
earth is sprinkled over the seeds and the beds shaded with straw matting. In 
prolonged spells of dry weather, the beds should be watered regularly after 
sunset. 

The seeds germinate in 10-15 days and the shading is removed after the 
shoots appear. A second dose of fertiliser, preferably night-soil, is applied to 
the land when the seedlings are 2-6 in. high. The beds should be systematically 
weeded. Seedlings (4-5 in. high) are transplanted on ridges at intervals of 
7-12 in, and in rows 1-2 ft. apart. A spacing of 18 in. permits the planting of 
about 20,000 seedlings in one acre. Seedlings from spring sowings may be 
transplanted in April-July and those from autumn sowings, in October-November, 
Failing this, the seedlings may be left in the nursery beds and transplanted in 
early spring next year. Plants can be raised also from cuttings and splits as in 
Kenya. Splits, being larger than seedlings, are easy to handle and the need for 
raising seedlings on nursery beds is obviated. The plants also flower earlier. 
Vegetative propagation, however, is not a common practice as it is said to shorten 
the life of plantations. The field is irrigated only when necessary. The land 
must be well-drained and every precaution taken to prevent water-stagnation. 
Two weedings in the first year and one in subsequent years are recommended. 

Application of excessive doses of nitrogenous manures induces profuse 
vegetative growth but supresses flowering. The principal manure used in 
Hokkaido plantations is stable litter with a good auxiliary manure in the form 
of night-soil, plant ash, fish cake, or super phosphate of lime. Stable manure is 
usually applied at the time of transplantation and auxiliary manures are applied 
after the flowers are plucked. The plants flower within one year of transplant- 
ing but tile yield is poor. In the Punjab, flowering starts at the end of March 
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and continues till the end of May. In Kashmir, the flowering season is June- 
July, and in Madras, the plants are reported to flower all through the year. The 
first marketable crop is obtained in the third year after sowing and harvesting 
is continued annually for 3-4 years. The flower heads are gathered when they 
are about three-quarters open. It has been observed that the concentration of 
active principles increases with the development of the flower heads, reaching 
the maximum when all the disc florets are open. Theoretically, flowers should 
be picked just when the last florets are about to open, but this is not practicable 
in commercial plantations. Further the keeping quality is influenced by maturity; 
the active principles in over mature flowers decompose more rapidly than in 
immature or nearly mature flowers. The flowers are usually plucked by hand. 
In some parts of Europe and in the U. S. A., a scoop is employed which .strips 
off the flower heads and deposits them in a receptacle provided for the purpose 
in the hind portion of the scoop. 


The yield varies according to altitude. In Kenya the average yield is about 
450 lb. per acre at elevations of 5,000-6,000 ft., although under favourable 
conditions a higher yield, up to 780 lb. has been obtained. At elevations of 
8,500-9,.5fK) ft., the yield per acre is 1,120-1,680 lb. In Ka.shmir, where economic 
cultivation is jxi.ssible at elevations of 5,(XX1-8,000 ft., optimum yields are obtained 
at about 6, (XX) ft. The average yield, viz., 90 lb. iK*r acre, is low as compared 
with the reported yields from Kenya. In Assam a yield of 4(X) lb. per acre has 
Ijeen leported at altitudes of 4,(XX)-6,0(X) ft., in the trial plantation at Kumaon 
(U. P.), a yield of 54 lb. of dry flower heads from 2 year old plants was obtained; 
in Mysore, the yield is reported to be 75 lb, per acre. In experimental planta- 
tions in Orissa, the average yield is 40 lb. per acre. Cbld and dampness reduce 
the yield. Light pruning at the beginning of the dry season after picking is 
neccssaiy to keep the plants sturdy. A well maintained plantation may yield 
even for 8-10 years. There is a gradual fall in the pyrethrin contents of harvested 
flowers after the third year of planting. The yield tends to become uneconomic 
after 3-4 harvests, and replanting is undertaken. 


Harvc.sled flower heads arc usually dried in the sun in Kashmir. Thev are 
thinly .strewn on straw mats and the flowers turned over from time to time to ensure 
uniforni drying. At night they are kept under cover. Dehydration is complete 

iT *u considered sufficient, when on gently pressing between 

le fhiunb and the finger, the material crumbles to powder. It has been observed 

than ^sha"l"^ •^!i ^wer heads contain a higher percentage of pvrethrins 

f, partial drytag in the 

,le.i<m Satisfactory product. Mechanical driers have been 

uDr?/™' that is favoured in Kenya is the 

containine the flo drawn through a series of iray.s 

squeezed between fh t ^ of drying is reached when a flower 

s^“nlSr to powder but does 

cent moisture- “^torial contains about 10 per 

cent, moisture, the natural colour of the flower is retained and the material ^ 
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be handled, packed and baled with very little damage. Over-dry flowers are 
brittle and break up during handling. The powdered material is yellow when 
fresh; after storage for some months or when obtained from old and poorly 
cured flowers, it is dull brown in colour. Dried and powdered flower heads have 
a pleasant characteristic odour. They are acrid and bitter, and cause a numbing 
sensation to the tongue and lips. They keep well when stored in coloured air- 
tight glass jars or in partially evacuated tin cans. 

Chemical Composition. — The chief active principles of the flower heads are 
pyrethrin 1 and pyrethrin II. Their distribution in different parts of the flower 
and their concentration in flowers collected from different parts of India and 
from other sources are given below : — 

PYRETIIRINS PER CENT. 


Part 


Flower Head 

Open Flower 

Achenes 



2.27 


4-54 

Receptacles 



0.26 


0.27* 

Involucral scales 



0.15 


...... 

Disc florets .. . 

.. 

Trace 


0.48 

Ray florets 

.. , 

Trace 


0.18 

Steins 

♦Receptacles and scales 

o.iS 


Total 

Source 


Pyrethrin I 

PER CENT. 

Pykf.thkin 11 

PER CENT, 

Pyrethrins 

PER CENT. 

Kashmir (Tangiaarg) 

. ... 

0.35 

0.57 

o.gz 

Kashmir (Baramulla) 



0,32 

0.62 

0.94 

Punjab (Palampur) 


0.22 

0.68 

0.90 

Punjab (Kulu) 



0.35 

C.40 

0.75 

U. P. (Dehra Duii) 


0.63 

0.15 

0.78 

U. P, (Garhwal) 



0.20 

0.28 

0.57 

Madras (Kodaikanal) 



o.;6 

0.62 

T.38 

Madras (Coonoor) 

...... 

OM 

0.45 

0.89 

Assam 



...... 

Ml 

Orissa (Mayurbhanj) 






MS 

Mysore (Bangalore) 




0.80 

Ceylon (Hakgala) 

...... 

0.47 

0.57 

1.04 

Kenya 


0.77 

0.56 

1.33 

Dalmatia 

...... 

0.35 

0.63 

0.98 

Japan 

.... 

0.38 

0.63 

1.01 

Pyrethrin I and pyrethrin II, 

isolated from the oleoresin extract of the flowers 

by Staudinger and Ruzicka, are 

viscous, oily liquids soluble 

in hydrocarbon 

solvents. Pyrethrin 

I gives on 

hydrolysis an 

unsaturated 

ketonic alcohol, 


pyrethrolone, artd chrysanthemum mono-carboxylic acid, while pyrethrin II gives 
pyrethrolone and chrysanthemum dicarboxylic acid. More recent work has shown 
that .pyrethrins I and II arc mixtures of substances in which chrysanthemum mono- 
and dicarboxylic acids are esterified with more than one, and probably several, 
ketones. A new ketone dnerolone has been isolated and its esters with chrysan- 
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themuni iriono-and dicarboxylic acids are designated cincrin I and cinerin II 
(Gnadinger, 423). Pyrethrins are highly unsalurated substances which lose their 
activity on hydrogenation. Isolated pyrethrins decompose to the extent of 97 
per cent, in air and sunlight at a temperature of 20-25® within three days. The 
proportions of pyrethrins and cincrins in commercial preparations vary and with 
them their insecticidal potencies. Pyrethrins are about 1.3 times more toxic than 
cineriiis, and pyrethrin I and cinerin I are nearly 4 times more effective than 
pyrelhrin 11 and cinerin II respectively against house flies. Different solvents 
and mixtures of solvents, have been employed for the extraction of oleoresin from 
the flowers. By using a mixture of alcohol acetone, and kerosene for extraction, 
and distilling off alcohol and acetone from the extract below 60® under rediu'ed 
pressure, concentrates containing 10-12 per cent, pyrethrins have been obtained. 
In addition to j^yrethrins, cincrins, phenolic bodies, mono-and dichrysanthemum 
acids, pyrelhnim contains protocatechuic, isovaleric, caproic, lauric, palmitic, oleic, 
and linoleic acids both in the free and combined forms. Choline and stachydrine 
are also present. The flowers yield an essential oil (007 per cent.) which contains 
a paraffin (C 14 H 30 . m. p., 54-56®), a substance melting at 62®, a phenol, and 
probably, palmitic and butyric acids. Analysis of flowers from Nilgiris gave: 
/^'Carotene, 0.69 /xg., and total carotenoids, 4.7 fig/g. 


Pyrethrins are practically non-toxic to warm blooded animals when ingested, 
but if introduced into the blood circulation, they have a marked toxic effect, the 
principal site of action being the spinal cord. Cases of dermatitis and other 
skin affections are reported with persons allergic to pyrethrins, but toxic effects 
of flowers or extracts are probably due, not to the pyrethrins which are non- 
iiritant even in concentrations as high as 93 per cent, but to phenolic constituents 
present in them. Pyrethrum is a contact poison highly toxic to insects. It can 
be used either as powder or as spray; for the latter, suitable liquid extracts, 
suspensions and emulsions have been prepared. The stalk and leaves also possess 
appreciable insecticidal activities and arc sometimes constituents of pyrethrum 
powders employed for specific purposes. Pyrethrum preparations occupy an 
important place in antimalarial measures, and afford protection against a number 
of agricultural and horticultural pests. Pyrethrum is used as livestock spray 
against parasitic insects. For this purpose emulsions in heavy oils are particularly 
suitable. It is usual to prepare standard concentrates and mix them with heavy 
oil to the required dilution before use. The addition of S per cent, pine oil 
mcreases the repellent action against parasites and masks the odour of the oil. 

effective as an external application in pediculosis and scabies. In 
orm o ^ extract containing 0.75 per cent, combined pyrethrins dispersed 
m an ointment base of wool fat, petrolatum and paraffin, it is an efficient remedy . 
intLSn* \ IS useful as an anthelimintic against Ascaris lineaia and other 

concentrates should be stored 
suSitut^ in sealed containers. The addition of 

1 wan el liquid or other patented compositions, ensure) 
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tlie biological stability of the active principles. Biologically stable aqueous 
emulsion sprays have been developed in India. During World War II these and 
the non-greasy, mosquito-repellent pyrethrum creams were manufactured in large 
quantities for military use. 

A number of highly chlorinated synthetic products, notably dichlorodiphenyltri- 
chloroethane (DDT) and hexachlorobenzene, with high insecticidal activities have 
been commercially produced, and are in use as substitutes for pyrethrum. Their 
use in agriculture and dairy farming is, however, not free from danger. Liver 
damage has been observed in rats fed on diets containing DDT in concentrations 
as low as S p.p.m. Milch cattle fed on fodder containing DDT residues, yield 
milk contaminated with DDT. Pyrethrum compositions do not leave toxic 
residues, and their use in agricultural operations is unattended by any danger. 

A part of the pyrethrum produced in India is utilised in the production of 
insecticidal preparations; a part is exported. The quantity consumed in Indian 
industry at present is approximately SO tons per annum. India exported 938 cwt. 
of pyrethrum valued at Rs. 93,572 during the period February-May 1950. During 
the same period, 200 tons of pyrethrum valued at Rs. 3,19,000 were re-exported. 
There were no exports from October 1949 to January 1950. The total annual 
requirement of pyrethrum flowers in the country is estimated at 4,000-6,000 tons. 
The actual production, however^ is much less, though possibilities for extending 
pyrethrum cultivation exist. In recent years, the demand for indigenous pyrethrum 
appears to have considerably decreased. A part of the area under pyrethrum on 
the Nilgiris is now being diverted to wattle cultivation. The limitations of the 
chlorinated insecticides, which are becoming increasingly evident, may increase 
the demand for pyrethrum. There is sufficient awareness in India of the need 
for organised effort to develop pyrethrum insecticides in the country and to 
promote its utilisation on a large scale. 
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CINCHONA CORTEX (Rubiaceie) 

Cinchona Bark; Peruvian Bark; Jesuit's Bark 

Theie is a large demand all over the world for cinchona bark and its alkaloids 
on account of their value in the treatment of malaria. India, taken as a whole, 
is probably the most malarious country in the world and naturally requires large 
quantities of this drug. The genus Cinchona comprises about 65 species of ever- 
green shrubs or trees which grow indigenously on the eastern slopes of the central 
western chain of the Andes Mountains in South America. They flourish at an 
altitude of 2p00 to 9,000 ft above the sea level from Costa Rica to, the southern 
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borders of Bolivia. Cinchona bark is said to have been introduced into Europe 
about A. D. 1639 by the Countess of Chinchon. The story is told that while she 
was in Pet u ivith her husband,' who was then Governor, she developed ague and 
\ias cured by taking the bark sent to her by the Corrigidor of Loxa. The latter 
had himself suffered from ague eight years previously and had been cured by it. 
I'he Countess was so convinced of the curative effects of this bark that she sent 
some to her husband’s relatives in Spain. From Spain its fame spread to Italy 
and it was introduced by the Jesuits to France and England about the middle of 
the seventeenth century. With the advent of the English it was brought to India 
and has gradually replaced all the uncertain remedies used in the indigenous 
systems in the treatment of malaria. In 1820, the French chemist Pelletier isolated 
quinine, which was then practically the total alkaloids of the bark. The use of 
the bark became so extensive that fears were entertained that the world’s supply 
of the bark from South America would be exhausted. Attempts were made to 
transplant some of the species in other countries and in 1852 the Dutch were 
successful in growing cinchona trees m Java. The India Government at once 
appreciated the possibilities of growing cinchona in India and the beneficial effects 
which would result from it. In 1860, through the efiforts of Sir Oement R. 
Markham, cinchona trees were successfully planted in the Nilgiri hills in southern 
India and as they grew well, in 1864 plantations were also started in Mungpoo 
in the Ranghi valley and also in the Karen hills of Burma. The chief species of 
cinchona which were grown in India are C. officinalis, C. calisaya, C. succiruhra, 
the hybrid C. robusta and C. Icdgeriana, but C. micrantha, C. landfolia C. cordifolia, 
C. trianw, C. paludiana, C. josephiana, C. calsopera, etc., have also been grown. 

Of these, C. succiruhra, (red bark) has proved to be the hardiest and the 
most easily cultivated species. It gives a high yield of total alkaloids— as much 
as 10 per cent, ^but the quinidine and cinchonine contents preponderate over 
that of quinine. It is largely cultivated in south India at an altitude from 4,500 
to 6,000 ft. above the sea level. It grows well in the Tomengoo hills in Burma, 
on the Satpura Range in Madhya Bharat and in the Government plantations in 
Mungpoo, West Bengal. In Java it is grown as a root stock for C. Icdgeriana 
grafting. 

C. officinalis Linn. syn. C. condaminea Humb. & Bonpl. (brown bark or pale 
bark). This variety was grown at an elevation of 6,000-2,000 ft, in the Nilgiris 
near Ootacamund and in Ceylon, but was found unsuitable for the climate of 
Sikkim. The total alkaloidal content in this variety is very large and of late years 
the quinine yield has considerably increased. It produces the Crown or Loxa 
bark of commerce. 


C. calisaya Wedd. This produces the yellow bark and is largely grown 
at ^ elevation of 1,500 to 3,000 ft. above the sea level. It is found in the Mayor 
t \i^ snd in Sikkim. 1,000 gm. of good calisaya bark yield 60 gm. 

Of total alkaloids containing 30 gm. of quinme sulphate. This variety may be 
said to . have also succeeded wril under Indian climatic conditions. 
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C.hybrida or ledger hybrid (CJedgerianaX C. siH:i:irubfa) ^ is hardier than 
C. ledgeriana and is cultivated in a few areas in Bengal. C, robusta (C. officinalis 
XC. succirubra) is grown at Naduvattam in Madras at an altitude of 3, SOCK 
6,000 ft. It forms 22 per cent, of the trees in Indian plantations. Another 
hybrid {C. officinalis X C, ledgeriana) is grown in Mungpoo. 

C ledgeriana Moens., the source of Ledger bark, is a weak, straggling but 
fast growing tree, attaining a maximum height of about 20 ft. It is considered 
by some authorities to be a variety of C. calisaya. It has smooth, thick, elliptical 
leaves, yellowish flowers and ovoid-lanceolate capsules (8-1.3 mm. long). It 
flourishes at altitudes of 3,(XX)-6,000 ft. It is grown in Bengal practically to th^ 
exclusion of other species (3,634 acres out of 4,382 acres in 1948-49 were under 
C. ledgeriana) . It is also grown on the Anamalai hills and in Tinnevelly district 
in south India. The plantation in Khasi and Jaintia hills (5,0(X) ft.) was expected 
to be ready for harvesting in 1952. The bark contains a high percentage of 
quinine (up to 14 per cent.) but the species is difficult to rear and is exacting in 
its requirements. It forms 72 per cent, of the cinchona trees in Indian plantations. 

These are the important species of cinchona plants grown in India, for the 
supply of the local demands and the yield of the bark from these sources has 
been kept up at as high a level as possible in spite of the many difficulties. 

Cultivation. — Cinchona particularly C. ledgeriana, thrives best in a tropical 
climate at altitudes of 3,000-6,000 ft. A fairly high average temperature 
(60~7S°F.) with a small range of variation, high atmospheric humidity, a high 
rainfall (100-150 in.) well distributed throughout the year, and a light, well- 
drained virgin forest soil rich in organic matter with no possibility of sub-soil 
water-logging, are required. Cinchona prefers acidic (pH., 4.2~5.6) soils. A 
nitrogen level of about 0,8 per cent, in the top one foot and not less than O.l per 
cent in the third foot of soil, is necessary for successful growth. A sloping 
situation sheltered from wind is preferred. Cinchona is known to grow in some 
regions of Madras where the annual rainfall is 45 in. and considerable periods 
of drought occur. In India it is cultivated in Bengal and Madras. 

Propagation. — Cinchona is propagated either by seeds or by vegetative 
methods. All known species of cinchona are highly heterozygous and vegetative 
methods offer the only means by which the performance of selected strains can 
be ensured in the progeny. Propagation by seed is the method commonly adopted 
in India, as it is comparatively less expensive, and the seeds of even the best 
varieties are easily available. The seeds are small and light, about 98, (XX) weigh- 
ing 1 oz. Seedlings are raised in sloping beds, 12 ft.X4 ft., covered by a thatch 
roof. The top layer, up to a depth of 2-3 in., is composed of a mixture of leaf 
mould and 3and in equal proportions, and is carefully pressed by hand so 
it is uniformly firm all over. On no account should cattle manure be incorporate(| 
in the soil of either the seed bed or the nursery bed. Seeds are sown as ea^ 
as .possible after collection as their viability suffers on storage. The^Q^ 
scattered thickly pn the surfacp, fine sand sprinkled over to keep tbe^^^j.^^ 

^ , Vs ■ 
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The reason for the low production of quinine in India was the small area 
under Cinchona cultivation. The acreage under cinchona in Government planta- 
tions of Bengal and Madras is given below. In addition there are about 
38,000 acres of land reported as suitable for cinchona plantations :~ 


Year 

Total Acreage 

Year 

Total Acreage 

1939-40 

5322.10 

1944-45 

7644.07 

1940-41 

5437.59 

1945-46 

9237.63 

1941-42 

5607.59 

1946-47 

10537.73 

1942-43 

5955.97 

1947-48 

11777.53 

1943-44 

6508.69 

1948-49 

13017.13 


Quinine Requirements of India. — ^That quinine is one of the most needed 
drugs from the point of view of the Indian public is obvious from the fact that 
it is used in the prophylaxis and treatment of malaria, the most widespread 
disease in the country. ITie high incidence of this malady is sufficient ground 
for a demand for an adequate supply of this valuable drug. It has been estimated 
that there are in India 10,00,00,000 untreated sufferers from malaria and a little 
over 80,00,000 receiving complete or partial treatment. These figures, though 
not necessarily accurate, are, however, sufficient to show to what an extent the 
people suffer from that disease. In addition to the high mortality there is the 
incapacity to individuals, both temporary and permanent. The economic loss and 
the consequent penalty which has to be paid by the country as a whole, is 
tremendous. As regards the question of production of quinine, India still 
produces less than half the amount of quinine annually consumed by her popula- 
tion. Out of the total of 2,00,000 lb., 1,10,000 lb. are imported and only 
90,000 lb. arc produced in India. According to Krishnan, the amount imported 
is 1,40,000 Ib. and the amount produced is 70,000 lb. 

The production of a number of effective synthetic antimalarial drugs has 
altered the position with regard to quinine. Large quantities of these are imported 
into India every year. It may be stated, however, that quinine still compares 
favourably with the synthetic antimalarial drugs so far as its effects in controll- 
ing the symptoms of an acute attack of malaria are concerned. It should be 
remembered, however , that none of the synthetic antimalarial drugs are at present 
produced in India. In times of emergency such as war, therefore, if the foreign 
supplies are cut off, India will have to rely chiefly on cinchona alkaloids for 
treatment of malaria. It has, therefore, been urged that the plantafions should be 
kept going if not enlarged. The National Antimalaria Control, recently started, 
has already afforded protection to 100 million of the population and in due course 
such protection will be extended throughout the country. This will naturally 
largely decrease the requirements of antimalarial drugs of all descriptions. 

Alkaloids of Ctnclioiia Bark other than Quinine 

It, is unfortunate for India ffiat of all the alkaloids of cinchona baric the 
ments of quinine alone should have been recognised by tfic profession. 



mc^to^k 


119 

A reference to the history of the treatment of malaria in a published work by 
Lieut.-Col. R. Knowles and Senior-White, shows that this routine use of quinine 
sulphate is more or less an accident and that “it is very far from certain that 
quinine is the best alkaloid of cinchona bark to use. Both quinidine and cindhoni- 
dine are more efficacious with regard to their antimalarial power*'. The important 
investigation carried out by Fletcher in Kuala Lampur in the Malay States and 
the experience at the Calcutta School of Tropical Medicine show that alkaloids of 
cinchona bark other than quinine are quite effective in the treatment of malaria, 
if given in the usual doses in which quinine is given. The total alkaloids of the 
bark in the form of cinchona febrifuge have been used in the Carmichael Hospital 
for Tropical Diseases and at the out-patient department of the School for many 
years with very satisfactory results. It would appear that the efficacy of the 
other alkaloids of quinine in the treatment of malaria has not been sufficiently 
recognised by the medical profession. Even if their efficacy against malaria does 
not quite come up to that of quinine, it will bib worth while to have them. Let 
quinine stand as the remedy for malaria for those who can afford to buy it, but 
let the total alkaloids, be made a\ailable to satisfy the requirements of the masses 
at a price which they can afford to pay. 

Chemistry of Cinchona Bark. — The most important alkaloid of cinchona 
is quinine. In addition, more than twenty other alkaloids have been isolated from 
cinchona of which cinchonidine, quinidine and cinchonine are important. The 
alkaloids exist chiefly as salts of quinic and cinchotannic acids, and theirs relative 
concentrations vary in different species. The major alkaloid of C. ledgeriana, 
C, calisaya and C. officinalis is quinine, while that of C. succimbra is cinchonine. 
In individual plants the total alkaloid content increases up to the age of 8 to 
12 years, and then begins to decrease. The alkaloids are formed during the 
descent of the sap, and their concentration is low in the twigs and increases down 
the stem to a maximum in the root bark. In C. ledgeriana^ almost 90 per cent, 
of the total alkaloids of the stem bark is qdinine, while of the total alkaloids of 
the root bark, only about 60 per cent, is quinine. The leaves contain about 
1 per cent, total alkaloids. In the early years of planting in the Far East, the 
total alkaloids of C. succirubra were used for medicinal purposes under the name 
of Quinetum. In India, when C. succirubra was replaced by other species, 
quinetum was gradually replaced by Cinchona Febrifuge consisting of the 
residual alkaloids left after the removal of quinine. The Malaria Com- 
mission of the League of Nations redefined quinetum as a mixture of equal parts 
of quinine, cinchonidine and cinchonine, and introduced a new product called 
Totaquine or Totaquina which is defined in the B. P. as containing not less than 
70 per cent, of crystallisable cinchona alkaloids — quinine, cinchonidine, cinchonine, 
and quinidine — of which not less than one-fifth is quinine. Cinchona febrifuge 
varies greatly in physical characters and composition for use as an antimalarial 
drug, it should be of the same standard as totaquina. Quinine and quinidine are 
isomeric and are respectively leavo-and dcxtro-rotatoiy. ^Dijey differ from 
^.rinclionine and cinchoni<fine in possessing a methoxyl group. Empirically, quinine 
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may be regarded a methoxy clnchonidine and quinidine as methoxy cinchonine. 
The scission products of the principal alkaloids fall into two classes, viz., deriva- 
tives of quinidine, and derivatives of a heterocyclic ring system, formerly referred 
to as the ‘second half’ of the molecule. The second half has the same structure 
in all the four alkaloids. The complete synthesis of quinine was announced in 1945. 

In Table V, the proportions of the important alkaloids occurring 
in the bark of the roots, stems and branches of the important species of cinchtma 
grown in India (Mungpoo) are given. 


TABLE V 


C. ledgeriana — 
Root 

Stem 

Branch 

C. Hybrid-- 
Root 

Stem 

Branch 

C. Officinalis — 
Root 

Stem 

B!ranch 

f 

C Succirubra — 
Root 

Stem 

Branch 



1 

i 

.1 

0 0 

r« e; 


a> 

.3 

’S 

0 

in 

S 

1 



1 

a 

1 ,1 
l3 ^ 

'3 

a 

1 

u 

u 

1 

s 

eS 

Per cent. 


' 





fin Bark 

i S.II 

0.44 

0.53 

0.68 

0.71 

747 

(of Alkaloid . . 

1 68-4 

5.9 

7.1 

9.1 

9.5 


fin Bark 

4.14 

0.36 

0.44 

0.25 

0.60 

5.79 

(of Alkaloid 

71-5 

6.2 

7.6 

4.3 

10.4 


1 in Bark 

1.98 

0.09 

0.14 

0.20 

0.57 

2.98 

1 of Alkaloid ..... 

66.4 

3.1 

4.7 

6.7 

I9.I 


jin Bark 

3.10 

0.63 

0.50 

1.22 

0.69 

6.14 

(of Alkaloid — 

50.5 

10.3 

8.1 

19.9 

II .2 

j in Bark 

2.87 

0.33 

0.34 

046 

0.54 

454 

(of Alkaloid — 

63.2 

7.3 

7.5 

10. 1 

II.9 

Jin Bark 

1.79 

0.21 

0.29 

0.44 

0.66 

1 330 

(of Alkaloid ... . 

54.2 

6.4 

6.2 

13.3 

20.0 

rin Bark 

1.76 

0.49 

0.52 

0.66 

0.63 

4.16 

(of Alkaloid — 

42.3 

1 1.8 

14.9 

1 1.9 

X 5 *i 

I in Bark 

2.56 

0.89 

0.13 

0.37 

047 

4.42 

of Alkaloid .. .. 

57.9 

20.2 

2.9 

84 

10.6 

jin Bark 

144 

0.49 

0.09 

0.19 

0.14 * 

2.35 

(of Alkaloid ...... 

61.3 

20.8 

3.8 

8.1 

6.0 

fin Bark 

1.42 

I.I 2 

0.37 

3.00 

J.30 

7.21 

(of Alkaloid 

19.7 

15.5 

5.1 

41.7 

i8.b 

Jin Bark 

1.74 

1.47 

0.20 

1.63 

1.05 

6.09 

(of Alkaloid — 

28.6 

24.1 

3.3 

26.8 

17.2 

Jin Bark 

I.i6 

0.82 

0.20 

I.IO 

072 

4 M 

(of Alkaloid 

294) 

20.5 

5.0 

27.5 

18.0 
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Total Alkaloids of Cinchona Bark; Cinchona Febrifuge.— The term 
‘cinchona febrifuge’ is rather vague. The total mixed alkaloids of C. succirubra 
were called ‘cinchona febrifuge* prior to 1903. After that date it represented 
a mixture of residual alkaloids remaining after extraction of quinine from the 
barks of C. ledgeriam and its hybrid C. succirubra, a certain amount of quinine 
being added to make it approximately similar to the original cinchona febrifuge 
in composition (Gage). This is sold to the public in the form of powder and 
tablets in India, its price being lower than that of pure quinine. As met with 
generally, it appears to consist of any mixture of the bark extracts and by-products 
of quinine manufacture which makers wish to get rid of. Some of these mixtures 
are of excellent quality and contain a large percentage of the alkaloids, and are 
considered by many experienced physicians to be therapeutically as good as 
quinine; others are decidedly inferior and contain small proportions of the 
alkaloids. The composition and the variations in the alkaloidal contents of different 
specimens which have been analysed are stated below : — 


Quinine 
Cinchonidine 
Cinchonine .... 
Quinidine 

Amorphous alkaloids 


27 to 15.5 per cent. 

3.4 to 35.0 „ „ 

18.6 to 33.5 „ „ 

4.5 to 22.8 „ „ 

17.0 to 54.9 „ „ 


Efficacy of Other Alkaloids. — ^Experiments carried out by Goodson, 
Henry and Macfie (1930) in bird have shown that of the cinchona 

alkaloids the most active war uinine, followed by quinidine, quinine, 

cinchonidine and cinchonine in atscending order, though there is little to choose 
among the last four. Dale and James (1925) found the curative effects of 
quinine, quinidine and cinchonine the same on all forms of malaria, and except 
for the depression caused by the last, no difference in toxicity. Ciuca made 
similar comparative tests with quinetum and found it to be as effective as pure 
quinine hydrochloride. It would appear from this that, so far as the action of 
the crystalline alkaloids of cinchona bark on malaria and their selective action on 
benign and malignant tertian parasites are concerned, there is very little to choose 
between them. Fletcher’s conclusions regarding the toxicity of quinidine are not 
borne out by our experience. It is liable to produce depression of the heart and 
faintness, and sudden deaths have been known to occur, especially in those suffer- 
ing from emaciating diseases such as kala-azar. It is evident from the above 
that much waste has resulted in using only pure quinine, and the cheaper and 
equally efficacious alkaloids might well be substituted in the treatment of ordinary 
cases of malaria, while the more expensive and refined alkaloid may be reserved 
for severe t3^es of cases. In strictly controlled tests it has been found that in 
dosage of 0.1 gr. per kilo, of body weight, cinchona febrifuge was less satisfactory 
than quinine, but when 0.1 gr. per lb. was given both were equally effective. 
Any of the preparations such as cinchona febrifuge, quininum and quinetum 
Wby be used, provided the amount of the total crystalline alkaloids present is 
Vtiovm; so that the proper dosage required can be given. For instance if the total 
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crystalline alkaloids present are 70 per cent, or thereabout, it will be known that 
10 gr. of it are equal to 7 gr. of quinine. If this is not considered desirable, 
the sulphate of the total alkaloids of the bark may be used. 

Cinchona febrifuge has been very largely used of late years in the treatment of malaria 
all over India with very gratifying results. The mixture used in the Carmichael Hospital 
for Tropical Diseases, Calcutta, is as follows: — 

Cinchona febrifuge (Indian) — — 8**- 

Citric acid - — — — ^ »» 

Magnesium sulphate — •• • — ^ »» 

Extract of liquorice .. .. — i dr. 

Syrup of Virginian Prune 

Sr } "• . ^ 

Dose.— I oz. three times a day, two and a half hours after food for one week; thereafter 
twice a day for 24 days. It is liable to produce nausea and vomiting as the amorphous 
alkaloids present stick to the mouth. The majority of patients, however, tolerate it well 
if it is taken at the right time, i.e., 2J hrs. after food when the stomach is empty. If nausea 
and vomiting occur, a dose of 15 min. of i in i.ooo adrenaline or a min. of tincture of 
iodine in a little water before the cinchona febrifuge will check the vomiting. If necessary 
5 to 10 min. of tincture of opium may be given. Fletcher (1925) came to the conclusion 
that cinchona febrifuge with 7 to 10 per cent, of quinine was therapeutically as efficient as 
quinine, in doses of 10 gr. twice a day, and it is no more toxic. 

Galenicals of cinchona are used as bitter tonics and stomachics. On account 
of the astringent action, a decoction and acid infusion are some times used in 
gargles. Quinine and totaquine are widely employed, particularly for malaria and 
although partly replaced by synthetic drugs, they are likely to be used in consider- 
able quantities for many years. Where treatment of malarial population must 
be carried out without sufficient medical supervision quinine rather than mepacrine 
is advocated. Quinidine is employed in auricular fibrillation. 
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OINNAMOMUM CAMPHOBA (linn.) Nees & Eberm. (Laiuraoett) 

Camphor Tree 

Vern. — Kapur, Karpur, Karpitram. 

Camphor is one of the most common remedies and is used in almost every 
house in India for a variety of purposes. For her requirment of camphor, India is 
practically completely dependent on foreign countries. China, Japan, Formosa, 
and Borneo camphor find a ready market in India. The camphor tree is a large 
handsome evergreen tree, native to China, Japan and Formosa, and mtrq4up®4 
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ihto aiftd cultivated in 'many other countries including India, either as" ah ornamental 
plant "or as a source of camphor. In its natural habitat if attains a height of 
100 ft. and a girth of 6~8 ft. In India, however, its growth is stunted. 
C. camphora comprises many forms, some of them morphologically hot 
differentiated but physiologically distinct. A few contain camphor while others 
produce only an aromatic oil. Non-camphor plants, apparently resembling 
C. camphora in morphological characters have been described as separate species, 
but the predominant opinion is that they are merely forms. Camphor is formed 
in the oil cells distributed in all parts of the tree. These cells begin to form 
early in the growth of the plant organs and are filled with a yellow oil from which 
camphor is slowly deposited. The fonnation of camphor is brought about through 
the agency of an enzyme present in the growing parts of the tree, particularly in 
the tissue within the cambium region. Each layer of wood, as it is formed, is 
enriched by camphor. 

Cultivation. — The plant has been successfully cultivated in India at Dehra 
Dun, Saharanpur, Calcutta, Nilgiris, and Mysore. In the Nilgiris it does well 
upto an altitude of 7,000 ft. and in Ceylon upto 5,000 ft. It thrives best at 
elevations of 4,000-6,000 ft. provided the temperature does not fall below 15®F. 
Although the tree can be cultivated in all parts of India with an annual rainfall 
of 40 in. and over, its cultivation as a commercial enterprise is not likely to prove 
profitable outside the tropical areas, and even there, the financial returns are likely 
I be small. The plant is reported to thrive on poor laterite soil in the Federated 
Malay States. Observations in India, however, suggest that a fertile, well-drained, 
sandy loam is needed for its successful cultivation. Deeply tilled clay soils are 
also suitable, but they should be rendered porous by mixing leaf mould and 
sand. Addition of artificial fertilisers has also been recommended. Camphor 
plants can be raised from seed, layers, branch cuttings, and root-suckers. Propaga- 
tion by seed is the normal practice. The seeds should be sown as early as 
possible after collection, in a nursery. The nursery beds are prepared from 
light, fertile, sandy loam and good drainage provided. The practice in the 
Hallakarai estate (Nilgiris) is to sow seeds thickly in raised beds heavily 
fertilised with shola soil and cattle manure. Six months after germination, the 
seedlings are transplanted into seed baskets filled with a mixture of equal parts 
of shola soil, well decomposed cattle manure, and sand. The ends of roots are 
cut off, as also the tops. It is necessary to fill in the soil until the stem is covered 
to the same level as in nursery beds. The seedlings are planted in the field in 
2 ft. cube pits dug 6-12 ft. apart. Transplantation is carried out during January- 
February when seedlings are about one year old. The field is prepared-by double 
ploughing in October-Noyember and pits are dug in December, A spacing of 
6-^ ft. each way is recommended. Wider spacing is considered wasteful. A 
;^pacmg of 6- ft. each way accomodates about 1,210 plants per acre. The time 
fer transpiaiiting in Dehra Dun is July, when seedlings are either 4 pr 16 months 
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PREFARATioN,~The bc$t yield of camphor is obtained frbm trdcs iipwaiifs 
of fifty years old, a fact which helps to explain the small quantities produced 
in many of the countries mentioned above where cultivation has only commenced 
during the present century. Parry describes the preparation of camphor as 
follows: *The tree is felled and the young branches and twigs are chopped up 
and packed in perforated jars, and heated over a crude steam-bath. The steam 
enters the jars, saturates the chips, and causes the crude camphor to sublime 
and condense in earthenware pots placed over the jars. The crude camphor is 
sent to the pot, and a certain amount of oil exudes from it which is collected and 
is known as oil of camphor. The majority of the oil is, however, produced 
by distilling the chips with water in crude stills. The crude product amounts 
to about 3 per cent, of the wood used. The oil is drained from the crystalline 
camphor, of which it retains a considerable amount in solution. This is transferred 
to a still, and about two-third is distilled off, leaving the bulk of the camphor in 
the residue, which is cooled and pressed to separate more camphor. This process 
is repeated so long as it pays, and the residue forms the camphor oil of commerce.'' 
The crude camphor is refined by sublimation, generally with quicklime and char- 
coal. Formerly, camphor oil was regarded as having no value. Today, however, 
it is used to an enormous extent in the preparation of safrol, which is used as 
a cheap perfume, for the manufacture of artificial oil of sassafras, and for the 
synthesis of heliotropin. Camphor is refined in Japan, Europe, and the U.S.A. 
from the crude product, which contains about 90 per cent, of camphor. It is 
sublimed into large chambers where it is condensed into small crystals (flowers 
of camphor). From these the familiar blocks are made by hydraulic pressure. 
Trials carried out at Dehra Dun show that camphor can by obtained by the 
distillation of leaves, although as a commercial venture the yield is stated to be 
uneconomical. The concentration of camphor varies in different parts of the 
tree. It is maximum in the underground roots. The following statements will 
indicate the percentage contents of camphor oil and camphor in different parts 
of the tree grown in different places in India : — 


Camphor Content of Different Parts of the Camphor Tree Grown in India 


Place of 

Descrifhon 

Total Volatile 

Camphor 

Camphor Oil 

<]IE 0 WTH 

OF Material 

Oil Yield 

PER CENT. 

Pmt CENT. 



PER CENT. 



Nilgiris 

Madras 

Burma 

Cochin 

Ddhra Dun 

Green Leaves 
do 
do 
do 
do 

2.62 

iSr 

2.33 

4-04 

0.1— 0.7 

1.99 

1.03 

2.01 

0.38 

0 . 9 *H!I .3 

0.63 

048 

0.32 

3.86 


Camphor oil is the residue left after camphor sublimes over. 


aiiPHOR Production in India.--As long ago as 1696, Hooped (fistitled 
camphor leaves grown at Ootacamund, obtaining from SO lb/ idMMit 1 per cent 
of oil containing 10 to IS per cent, camphor. The possibilities of cam.|rf)Or cnlt$vil^ 
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ti<m in northern India have been extensively studied by Howard, Robertson and 
Simonsen and their researches have been published in the Indian Forest Records, 
1923. Natural camphor is not produced to any considerable extent in India. 
An area of about 8 acres in the Hallakarai estate in Nilgiris carrying plants 20- 
60 years old, are intermittently exploited for camphor. The yield of camphor is 
about 1 per cent, on the weight of the leaf. The annual production in Hallakarai 
estate is about 500 lb. of camphor and 150 lb. of camphor oil, both products 
having a ready market. The yield is about 60 lb. camphor and 10 lb. camphor 
oil per acre though under favourable conditions a yield upto 180 lb. per acre may 
be expected. In U.S.A. the estimated yield of camphor is 125-150 lb. per acre 
and in Algerian plantaticms 268 lb. In Ceylon plantation the estimated yield per 
acre is 120-130 lb. of distillate. 

Other Possible Sources of Camphor. — Camphor is also obtained from the 
oil distilled from the leaves of certain species of Ocimum or Camphor Basil, 
especially O. canum and O. kilimandscharicum. O. canum grows fairly extensively 
in southern U.S.S.R., where about 20 tons of medicinal camphor are stated to 
have been produced in 1936. The volatile oil from 0. canum, which grows wild 
in north India, does not contain any camphor. 0. kilimandscharicum has been 
reported to contain 5 per cent, of essential oil containing 47-74 per cent, camphor. 
Experiments were conducted in the United States of America during the last 
War on the cultivation of this plant. Tlie Forest Research Institute, Dehra Dun, 
has undertaken the experimental cultivation of O. kilimandscharicum with seeds 
obtained from Kenya with a considerable measure of success. A muhber of other 
plants give products which are but slightly different from Japan camphor. 
Dryobalanops aromatica, indigenous to Siunatra and Borneo, yields bomeol 
(Bornyl camphor or Borneo camphor). It is used in medicine and perfumery. 
Blumea camphor or Ngai camphor is obtained from Blumea balsamifera. It is 
similar to Bornyl camphor but is laevo-rotatory. Some of the Blumeas growing 
in India have been worked out. Blumea balsaiftifera DC. has been reported to 
yield 0.1 to 0.4 per cent, essential oil which is the source of Ngai camphor in 
Philippines. The }deld from the same plant of Burmese origin cultivated in 
India has been recorded at 1.9 per cent, (on dry weight). B.densiflora DC, 
B. eri^ntha DC. and B. malcolmii Hook. f. contain camphor in their essential oils. 
B. lacera DC. yields 0.085 per cent, essential oil containing Blumea camphor. In 
Colifomia camphor is produced from some species of Artemisia (Compositae). 

Synthetic camphor was produced commercially first in Germany during 
World War I. It is now produced in England, France, Russia, Switzerland, 
Italy, Spain, and the United States of America. In 1930, Germany produced 
13 million lb. of synthetic camphor. The largest producer of synthetic camphor 
since 1933 is U.S.A. The oil of turpentine obtained from Pinus longifolia (chir 
pine) occuring in India is poor in «-pinene (25 per cent, as compared with 60-70 
•per ctnt. in French and American oils obtained from P. pinaster (P.maritma) 
■ind {P. paiustris). For the economic production of synthetic camphor, it would 
be necessary to select a source containing a mi ni mum of 60 per cent, a-pinene. 
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and the oil from P. longifoUa is considered to be unsuitable. Two other Indian 
species, P. excelsa (Himalayan blue pine) and P. khasya, are good sources of 
a-pinenC) but the regions of their occurence are inaccessible and commercial 
production of oil from these sources has not been possible so far. It is, however, 
possible to import cc-pinene at economic prices from U.S.A. So long as a~pinenc 
is available at economic rates, manufacture of synthetic camphor will be profit- 
able, and the possibilities of manufacturing the product in India .deserve con- 
sideration. 

Trade. — The world’s annual camphor production from natural resources is 
about 5,000 tons in normal conditions. Before World War II, Japan, which 
was in possession of Formosa held monoply of the natural camphor industry 
accounting for 80 per cent, of the world supply. During the War the industry 
suffered considerably and after the cessation of hostilities, Formosa was returned 
to China. The World production of synthetic camphor is also very much the 
saiiic as that from natural camphor. Th'e fate of camphor industry may approach 
that of indigo which was formerly a very thriving industry but has been blotted 
hut of existence by production of aniline dyes and synthetic indigo. India’s 
requirements of camj^hor are met largely by imports. The following data 
relate to imports of camphor into India 



Quantity Lb. 

Value Rs. 

1934-35—1938-39 

1946,899 

21,90,116 

1039 - 40 — 1943-44 

741,663 

14,62,602 

1944-45 

1,00.964 

1,98454 

1945-46 

442.514 

7,74,990 

1946-47 

349.705 

14,17,754 

1947-48 

16.74,904 

45,64,520 

1948-49 

12,38,613 

23,37,761 

1949-50 

13,40,307 

23,96,204 


Prices of camphor were subject to wide variation before the rise of the 
synthetic camphor industry. Prices of natural camphor follow those of synthetic 
camphor which in turn depend on prices of turpentine. 
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ClNNAMOMUIlf TABIALA Nl^es Eberm. (Lauraeese) 

Indian Cassia Lignea 

Vern. — Sans. — Tamalaka, Tejpatra; Hind, and Beng. — Tejpat; Guj. — 
Tamalapatra; Tam. — Talishappattiri; Tel. — Talisapatri, 

This is a moderately sized evergreen tree growing wild in tropical and sub- 
tropical Himalayas, Khasi and Jaintia hills and in East Bengal. , This species is 
the source of Tejpat leaves used extensively in northern India as a spice. The 
bark of the^ tree, known in trade as Indian Cassia Bark or Indian Cassia Lignea, 
is collected from trees growing at the foot of Sikkim Himalayas. Tejpat is grown 
mainly in the Jaintia parganas of Sylhet district. Many plantations in this tract 
are self-sown and a few are planted. The total area covered is approximately 
600 acres. 

/The bark- is coarser and is sold in larger pieces than the true cinnamon or 
bark of C, seylanicum for which it is often used as an adulterant. The outer 
bark of the plant yields on distillation an essential oil which has a pale yellow 
colour. Cinnamic aldehyde is the chief constituent of cassia oil and is contained 
in the commercial varieties to the extent of 70 to 85 per cent. Although this 
aldehyde is also the chief constituent of Ceylon cinnamon bark oil, there is an 
enormous difference between the odour and flavour of the two. In cinnamon 
oil, the associated materials, e.g. pinene, nonyl aldehyde, etc., have a fragrant and 
a delicate odour, but in cassia oil, the cinnamic aldehyde is overpowered by the 
terpenes, etc., which impart a somewhat disagreeable. odour to the oil. A consider- 
able trade is done in Bombay in cassia bark and oil, but these are mostly re- 
exports and not true exports. Definite information regarding the^ Indian trade 
in C. tQfftala cannot be obtained but it seems probable that very little if any of 
the truly Indian bark is exported. The trade in cassia oil has declined appreciably 
with the advent, of the synthetic cinnamic aldehyde on the market and the adultera- 
tion of the oil with cheap terpenes. The leaves are used mainly as spice. In 
Kashmir they are used as a substitute for pan or betel leaves. In Indian cookery 
it takes the place of Bay leaves in Europe. It is used as a clarifier in dyeing with 
niyrobalaiis or kamala. The leaves of C. tamqla are carminative and are used' in 
colic and diarrhoea. The oil from leaf resembles cinnamon leaf oil and contains 
d-a-phellandrene and 78 per cent, eugenol. The essential oil of commerce used 
in perfuming soap and in medicine, is derived from C. cassia and imported from 
Qiina. 

C. glandulifeTi4fn Meissn. — The Nepal camphor wood — is a large tree of 
the south Himalayas from Kumaon eastwards to Assam, die Khasia Hills and 
Sylhet. The bark of the tree is rough, pale brown, highly scented, with a strong 
'^rttell of camphor when freshly cut. In the Indian Pharmacopoeia this plant has 
been reebnuhended as worthy of more attention than has been hitherto paid to it 
The wood and the leaves yidd a crystalline product which has been shown by 
’ Schimihd Co. ^ be d-camphor. It has been suggested as a substitute for oil 
erf sassa£||is; which is 4)btained from the root of Sassafras offkin^e/z tree grow- 
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CITRUS AURANTIFOLIA (Christm.) Swingle (BntJMJeae) 

Syn. Citrus medica var. adda 

The Lime Tree 

Vern. — Hind. — Kagh::i ninihu; Beng. — Kaghzinwibu^ PGtificbu^ Guj.* 
Khatalinibu; Tam. — Elumichai; Tel. — Nimma; Kan. Limbe, Nifftbe; 
Mai. — Erumi-chinarakam. 

CITRUS LIMON (Linn.) Bilrm. f. (Rntace») 

Syn. Citrus medica var. limonum 

The Lemon Tree 

Vekn.— H ind— Baranibu, Jambira, Paharinimbu, Paharikaghsi ; Beng.— 
Baranebu, Gorancbu; Guj. — Motidinibu; Mar. — Idalimbu, Thora- 
limbu; Kan. — Bijapura, Bijori; Tam . — Pertya yelumichai; Tel. — 
Bijapuram. 

The recognition of the antiscorbutic properties of lime juice has made the 
fruit famous in therapeutics and in almost all countries it is considered to be a 
necessary adjunct to the ordinary diet. In medicine and perfumery, the lemon 
plays an important part. A pale yellow, bitter aromatic volatile oil is derived on 
expression from the fresh outer part of the pericarp of the fruit and is highly 
prized in medicine a^ a flavouring agent, carminative and stomachic. Lime is 
found growing wild in the warm valleys of the Himalayas. It is cultivated in 
the plains and up to an altitude of 4,000 ft. The small fruited kagzi is the variety 
grown all over India. A large number of types differing in size, shape and colour 
of the fruits are cultivated. With about 17,000 acres, Madras tops in the pro- 
duction of this fruit. Other producing areas are Bombay, Bengal, Punjab, M. P. 
Hyderabad, Delhi, Patiala, U. P., Mysore and Baroda. The lemon is popularly 
known as paharinembu or jambir and though belonging to the same stock, differs 
from the lime fruit in being bigger in size with a rough, thin and loose rind. 
The wild stock of lemon tree is a native of the north-west regions of India 
ascending to an altitude of 4,000 ft. Lemon is cultivated in home gardens and 
small sized orchards in U. P., Bombay, Madras and Mysore. It is adaptable to 
a variety of soils and elevations. It yields prolific crops, both under irrigated and 
rain-fed conditions. 

Considering the attention paid to the cultivation of these fruits in other parts 
of the world, very little seems to have been done to this industry in India. The 
lemon industry has flourished in Sicily and to a lesser extent in Calabria (Italy), 
but the tree also grows luxuriously in many parts of the world notably in Spain, 
Portugal, France, California, Florida, the West Indies and New South Wales. 
A large quantity of lime juice, lemon oil and other by-products, e.g. citric acid, 
citrus pectin, etc., are imported into India. On an average 1,000 to 1,5(X) gall 
lemon oil are annually shipped to this country valued at Bs. 50,000 to 60,000, 
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Although no records are available regarding the amount of lemon juice cordial 
and other beverages containing these ingredients which are being received in all 
parts of India, there is no doubt that these form quite a large portion of the 
imports. The quality of Indian lemon peel is almost equal to the Sicilian variety 
and it has been estimated that if extraction of lemon oil is attempted from the 
Indian lemon peel, it will not be a failure commercially. The percentage of 
essential oil is less in lime than in lemon but the former is richer in juice and citric 
acid; the average amount of citric acid available from 100 c.c. of lime juice is 
about 5.9 per cent, whereas that obtained from the same quantity of lemon juice 
is 3.7 per cent. It will appear that the lemon-growing industry, if taken up on 
a sufficiently large scale, is very likely to pay its way. Lemon growing is 
not difficult. It requires a moist and sheltered climate with dry invigorating air 
and abundant sunshine — conditions which can be easily attained without much 
outlay of capital in many parts of India. The problem of proper and efficient 
irrigation of the soil can also be successfully met by proper selection of the locality. 
The well drained regions at the foot of the Ghat Hills have been suggested by 
certain agricultural experts and their possibilities in this direction deserve a 
thorough investigation. Indeed, the cultural conditions existing in India cannot 
in any way be said to be very much inferior to those prevailing in California, 
Florida and New South Wales where the citrus industry has recently established 
itself and made rajjid advance. A perusal of the report of the California Fruit 
Growers Exchange, which controls the citrus industry there, shows what can be 
accomplished by co-operative efforts and by the application of modern scientific 
agricultural improvements. For nearly four months in the year the frosty climatic 
conditions prevailing in California are distinctly injurious to the lime crop. By 
heating up the orchards with artificial heat at the time of the frosts, the agri- 
culturists obviate the risk of damage to their crops. If in these countries, in spite 
of the inclement weather, the lime and lemon industry can make such headway, it 
is difficult to understand why India should fail in raising citrus plantations on a 
large scale and in utilising the raw materials and by-products obtained therefrom. 
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COLOmeUM LUTEUM Baker (Uliaeese) 

Indian Colchicum 

Vern. — Sans, — Hiranyatutha; Hind. — H irantutiya, Surinfan ; Urdu — 

Suranjanetalkh ; Pun j . — Surin janA-talkh. 

The corms and seeds of C. autumnde are official in the British Pharmacopoeia 
and are used extensively in Western medicine as a sovereign remedy for gout. 
This plant grows in the meadows throughout Europe but is not found in India. 
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Attempts have frequently been made to introduce this species into India but with 
very little success. Though the C autumnale does not grow in India, a very good 
substitute in tlie form of C. luicum Baker, is available. It grows extensively in 
the western temperate Himalayas and is met with in open pasture lands or in the 
outskirts of forests extending from the Murree Hills to Kashmir and Chamba. 
It is a medicine of great repute in Afghanisthan and northern India. A dark 
brown dry extract sold in small pieces prepared from the corm can be obtained 
from the drug-sellers in the bazar. 


Cultivation. — For raising plants, seeds are sown under cover in beds or 
lx)xcs from May onwards and lightly covered with soil. The vseeds sometimes 
take a long time to germinate. Seedlings, when one year old, arc transplanted 
3 ft. apart in the field. Collection of corms may start when the plants are two 
years old. The corms arc collected during June- July in the Kashmir valley, and 
in the hill ranges of Uri, Doniel, Kishtwar and Badhrwah, the annual collection 
being estimated at 50-100 mds. 

There are two varieties commonly sold in the Indian bazars; one is sweet and 
the other bitter. The bitter variety is C. lutenm which contains the alkaloid 
colchicine in fairly large proportions; the sweet variety also contains traces of 
an alkaloid which has been found to be physiologically inactive. C. hiteum or 
Surinjan-i-talkh is distinguished from the sweet variety Surinjan-i-shirin by its 
bitter taste, smaller size, darker colour and a reticulated appearance of the corms. 
The corms are somewhat conical or broadly ovoid or elongated and plano-convex 
in section, brownish to brownish grey in colour, and arc either translucent or 
opaque. The flat side has a longitudinal groove. The surface is marked by 
indefinite and irregular longitudinal striations. The fresh corms usually measure 
15-35 mm. in length and 10-20 mm. in diameter. The dried corm breaks easily 
with a mealy fracture, and the broken surface is white and starchy. The corm 
is odourless and possesses a bitter and acrid taste. 


The medicinal properties of this j)lant were well-known to the Arabs. The Kashmir 
Hermc^actyls or SurinjatiH-ialkh was and is still used by the Mohammedan physicians as an 
alterative and aperient, especially in gout, rheumatism and diseases of the liver and spleen, 
n gout, it IS combined with aloes ; with ginger and pepper it is used as an aphrodisiac ; a 
paste is made with saffron and eggs and is applied to rheumatic and other swellings; powdered 
root IS sprinkled on wounds to promote cicatrisation. Hiranya^tutha or Hiran-tutiya, a 
m icme o great repute in Afghanistan and northern India, is a dark-brown dry extract 
pr^iared mainly from the aqueous extract of C.luteum and other species. In Hindu 
m^cme Tutham or Tuttanjana is the term applied to a collyrium made of copper sulphate 
The corms of C.luteum are occasionally adulterated with corms 
of the sweet variety and another plant, viz., Narcissus taeetla. This plant grows abundantly 
suppo^d to have similar properties. A variety known as C. speciosum Stev., 
ommonly grows in Ladghis and Khorasan and finds its way into India. The seeds of 

to Dymock, Warden and 

H^er (1893), the ctlier extract, i.e., the alkaloid-containing part, was 1.31 per cent in 

^ have been examined at tlie Calcutta School 

of Tropical Medicine and they appear to resemble C. autumnale in their general form. 
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Chemical analysis shows that they contain a large amount of starch, a small quantity of 
oily resinous matter and a bitter alkaloid. Following the assay methods laid down in the 
United States Pharmacopoeia, the percentage of the alkadoid in the air-dried corms of 
CJuteum was found to be from 0.21 to 0.25 and in the seeds from 0.41 to 0.43 per cent. The 
alkaloid thus obtained has the same properties as that of the official alkaloid colchicine 
obtainable from the official C. aatumnale. The U.S.P. requires 0.35 per cent, of alkaloid in 
the corms and 04s per cent, in tlie seeds. No standard, however, has been fixed by the 
British Pharmacopoeia; it is merely recommended that the seeds should be employed for 
the preparation of the tincture and the corm for the extract or wine of colchicum. The 
alkaloid colchicine is liable to be affected by high temperature. The corms should, there- 
fore, be collected early in tlie summer and dried at a temperature not exceeding 65® C. 
Attention to this direction may increase the percentage of the alkaloid. Dried seeds of 
C. luteum are brownish white, ovoid or irregularly globular (2 — 5 mm. diam.) odourless and 
hitler. They are medicinal, and used in the form of extract or tincture, for the same 
purposes as the corms. The seeds arc not usually sold in Indian bazars. Indian colchicum 
corms contain abundant starch and the alkaloid, colchicine (0.21-0.25 per cent of dried conn). 
The seeds contain 0.41-0,53 per cent, alkaloid. 

Action of Colchicine. — The chief alkaloid colchicine, C22H25OCN, occurs 
in the form of yellow flakes, crystals or as a whitish yellow amorphous powder, 
having a hay-like odour when damped and warmed. It has a very bitter taste, 
and darkens on exposure to light. It is hydrolysed by boiling with dilute mineral 
acids or alkalies yielding methyl alcohol and colchiceine (C2 iTI230gN). It has 
much the same type of action as colchicine, but the latter is more active and more 
toxic. When taken in large doses, colchicine causes intestinal pain, diarrhoea 
and vomiting. Galenical preparations of the crude drug and of colchicine itself, 
generally as salicylate, are used in the treatment of gout for empirical reasons 
based on clinical experience. In recent years colchicine has been widely used in 
plant breeding to induce polyploidy. Colchicine solutions of different strengths 
are used in this work, and the method and period of treatment vary for different 
plants. The alkaloid is reported to act on the spindle mechanism and arrest the 
separation of split chromosomes. It is also reported to markedly increase the 
susceptibility of cancer cells to X-rays, presumably due to its action on mitosis. 
It would appear from the above analysis that both the corms and the seeds of 
C. luteum or 'surinjan-i-talkh' sold in the Indian market could be used for thera- 
peutic purpose in place of C. autumnale. This plant is now official in the Indian 
Pharmacopoeial list and a recognised substitute in British Pharmacopoeia. 
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DATURA STRAMONIUM Unn. (Solaaaeeie) 

Syn. Datura tatula Linn. 

JmsoN Weed, Stink Weed, Mad Apple, Thorn Apple, Stramonium 

Vern.— S ans.— Unmatta, Kanaka, Shivapriya; Hind., Beng Mar 
and GM).~Dhatura, Soda dhutura; Tel.. Tam., Kan. and Mai — 
Ummatta-, V\in].~Tattur, Dattnra. 

physicians. They regarded the 

werl we 1 L? the Vcdic period. Its toxic properties 

suicidal imr ® frequent mention in the literature of its use for 

usedtn the pTf D. stramonium are 

su^ l L Pharmacopoeias as antispasmodic in 

in L ^e ^'hrx^ping cough, etc. The active principles contained 

n efr Ic'Aves are the alkaloids hyoscyaminc, atropine, and hyoscine. 

tempem^^H'^ T India and grows abundantly throughout the 

temperate Himalayas from Kashmir to Sikkim. 

^^tamonium prefers a rich calcareous soil. It can be grown 

r.rf for Emire plants are cut dowd-when 

leaves arj strino "h P^ftially dried in the sun or in the shade. The 

capsi es^h™ ,“‘””"'7 rhe seeds arc shaken off from Ac 

and aLt TO b of i '1 I.«»-1.500 lb. of leaves 

favoUlT “hr™* „fo,r ■“""""i.- *>■ 

Tptrnt^i *A j P ts also favoufs alkaloid formation in the olant 

01 s pr uct by colchicine trcritment contain more alkaloids than diploids. 

Mill, anl D. mctel^nn: medicine in India are D. innoxia 

tumuflltSg fheighTof 3^4lf ^ 

in the westeni"; ":tf dL!; 1 f T 

emits a rank, heavy, narcotic odour. It is used'in^hdk T ^ *" India. It 

as D. stramonium. It is of interest as onsc-Li ^ India for the same purposes 

used as a pre-anaesthetic in surgeiy and child birt^in ooMh f ’'f s^opolamine 
tion of motion sickness. ^ opiifi^alraology and preven- 

alba (Nees) C B aalfe /k"” ' D.fastuosa var. 

inff shrubby. I, o«„rs .L^tildf Z' 

mostly from wild plants. The plant ma'v be I ^ commerce is collected 

the hills and in July in the plaiL Th ' 

are influenced by pruning and disbuddhfg VrunSrhaT'^ the alkaloid content . 
height, leaf number, dry weight anrl aitd *4 ^ “ adverse effect on 

values. ’’■vPrlucipsUtol.ld Off,. 
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used in medicine for the same purpose as leaves of stramonium and belladonna. 
The green leaves are reported to be used in East Africa for dyeing cloth. 

Seeds of D. stramonium var. inermis procured from Oxford (U,K.) 
were introduced in Jammu and Kashmir for experimental cultivation and the 
leaves collected from Jammu nursery showed 0.18 per cent, total alkaloids as 
compared with 0.29 per cent, at Yarikhah (7,000 ft.). The local plant of D. 
stramonium collected from Yarikhah showed 0.42 per cent, total alkaloids. 

Note. — ^The equivalents for white or black in different vernaculars arc usually prefixed 
to distinguish plants bearing white flowers from those bearing tinted flowers. It may be 
stated here that the colour of flowers k not a characteristic of the species, and plants of 
the same species may bear white, purpulish or violet flowers. 

Chemistry and Uses of L). sihamonium and D. mrtel.— There arc marked variations in 
the alkaloidal content of D. stramonium grown in different localities. These vary from 0.47 to 
0.65 per cent. The mixed Indian seeds from D.metel give a total alkaloidal content of 
0.23 per cent, consisting chiefly of hyoscyamine and hyoscine in proportion of 2 to I, together 
with a little atropine. The capsules contain 0.1 per cent of total alkaloids consisting chiefly 
of hyoscine. The seeds contain 0.216 per cent, of hyoscine, 0.034 per cent, of hyoscya- 
mine, and traces of atropine. The leaves and seeds of DAmetel were made official in the 
Pharmacopoeia of India and galenical and other preparatioiiii like tinctures and plasters were 
frequently used. Both species which possess narcotic and anodyne properties, are useful 
in neuralgia and act as antispasm odics. Datura possesses properties analogous to those of 
belladonna. The leaves made into cigarettes are smoked to relieve asthmatic attacks. They 
are also used in the treatment of parkinsonism. Stramonium is administered in form of 
pills, tablets, tinctures and extracts. Stramonium ointment, containing lanolin, yellow wax 
and petrolatum, is employed in the treatment of haemorrhoids. The leaves are applied to 
boils, sores and fish-bites and the juice of the flowers is used for ear-ache. The juice 
expressed from the fruits is applied to the scalp for curing dandruff and falling hair. 
Stramonium is one of the chief ingredients of the Ayurvedic preparation, Kanaka Asava, 
used as demulcent, expectorant, antispasmodic and anodyne in coughs, asthma and phthisis. 
The seeds of D. stramonium have a more powerful effect than the leaves, but due to the 
presence of a large amount (16-17 per cent.) of fixed oil, it is difficult to obtain stable 
preparations from them. They have been employed for suicidal and homicidal purposes. 
The victim suffers from dryness of the throat, gidefiness, hallucination and staggering; the 
voice is unrecognisable and the vision is affected; tjie patient lapses into coma which may 
end in death. 

The upper leaves and branches are richer in alkaloids than those near the 
base. The total alkaloid content is considerably less after a rainy period than 
after dear weather. Indeed, the difference is so marked, that the drug, to be 
rich in alkaloids, needs to be collected in the early morning as it contain more 
alkaloids than those picked in the evening. The leaves dried in shade contain 
more alkaloids than those dried in the sun. I.eaves which are allowed to dry 
on the plant contain more alkaloids than those dried after clipping; the increase 
is accompanied by a decrease in the alkaloid content of root and stem, suggesting 
a relocation. The alkaloid content of picked leaves, exposed to a temperature of 
IO0PC for IS min. to destroy the enzymes as a preliminary to drying, is higher 
than that of leaves not so treated. The removal of flower buds increases the 
, yWd of l^ves. 
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Economic Aspects. — There is a large demand for the preparations ot D. 
stramonium. Besides the galenical preparations made from it, it is the main 
ingredient of cigarettes and the fumigating powders employed in asthma. 
The plant has been cultivated in America to get supplies for medicinal purposes. 
In view of the plentiful supplies met with in India it is surprising that most of 
the stramonium pre[)arations and the alkaloids hyoscyaniine and hyoscine should 
be imported from outside. The alkaloidal content of D, metel is not low, and it 
grows so abundantly that it would be worth while using it in medicine, not only 
in the form of ordinary galenical preparations but also for extraction of the 
alkaloids hyoscyaminc and hyoscine. Small quantities of galenicals and tinctures 
are being produced in India and a firm in Calcutta is reported to be producing 
scopolamine hydrobromidc but the quantity is too small for this large country. 
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DIGITALIS LANATA Ehrh. (Scrophulariaceie) 

Grecian Foxglove, Woolly Foxglove 

Digitalis is a genus of hardy herbs, native of Europe and Asia, some species 
of w^hich are cultivated in many parts of the world. D. purpurea and D. lanata, 
two species of therapeutic value have been introduced into India and are cultivated 
for medicinal purposes. 

D. lanata is a perennial or biennial herb, 2-3 ft. high, indigenous to central 
and southern Europe. It is now cultivated in England, U.S.A., and Canada. In 
India it is cultivated in Kashmir at altitudes of about 7,000 ft. This species 
thrives best on loamy soils and the method of cultivation is the same as that for 
D. purpurea. It is cultivated on a semi-commercial scale at Yarikhah (Kashmir). 
Ihe output of dried leaves is about 240 lb. per acre per annum. The leaves of 
D, lanata produce the characteristic physiological effects of digitalis, the effect 
. being considerably stronger and less cumulative. They are used as the source 
of digoxin, an active cardiac glycoside, not reported from any other species of 
the genus. Digoxin is official in some of the Pharmacopoeias. 

Constituents. — The fresh leaves of D. lanata contain 3 natural glycosides 
known as as lanatosides A, B and C. Lanatosides A and B are closely related to the 
initial glycosides of D. purpurea known as purpurea glycoside A and B into 
which they may be converted by the elimination of an acetyl group. Lanatoside C 
when hydrolysed yields digoxin, the crystalline glycoside isolated by Smith in 1931, 
together with acetic acid and glucose. To extract the lanatosides, fresh leaver ^ 
are ground with a neptral salt to inactivate the enzymes and the pulp extracted 
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with ethyl acetate. The glycosides are recrystallised from dilute alcohol. The 
product thus obtained is a mixture of lanatoside A (46 per cent.), lanatoside B 
(17 per cent.) and lanatoside C (37 per cent.). Digoxin is a white crystalline 
substance, sparingly soluble in wat r and chloroform, and soluble in dilute alcohol. 
It is separated from the total glycosides of the leaves by fractional extraction with 
boiling chloroform or ethyl acetate. The sparingly soluble fraction is crystallised 
from alcohol. On acid hydrolysis digoxin yields digoxigenin and digitoxose. 
Digoxin produces the same cardiac effects as digitalis. It is constant in potency 
and is quickly absorbed and eliminated. It is about 300 times more potent than 
Prepared Digitalis and is of particular value for rapid digitalisation. Oral 
administration, produces the characteristic digitalis effects on the heart within an 
hour and the maximum action is reached in 6 hrs. The response is prompt when 
injected intravenously, the onset of action being noticeable in 5-10 min., the 
maximum effect being reached in 1-2 hrs. As with digitalis, nausea, vomiting, 
and tachycardia may follow administration. The flowers and the seeds of 
D. lanata are physiologically active. The seeds contain 30 per cent, of a yellowish 
green, viscous, turbid fatty oil. 

UsKS. — The leaves of D. lanata are used almost exclusively for the prepara- 
tion of lanatosides and digoxin. The leaf can be grown in any quantity in the 
western Himalayas if the pharmaceutical concerns take up the manufacture of 
the digoxin and lanatosides. At present the glycosides are imported although the 
raw material is available in India, 
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DIGITALIS PURPUREA Linn. (Scrophulariaceie) 

Foxglove 

D. purpurea Linn, commonly known as foxglove, is a biennial and sometimes 
perennial herb 2-6 ft. high, growing at altitudes of 5,000-6,000 ft. It was originally 
a native ot western Europe but is now extensively grown in many parts of the 
world. There are a number of species having the same physiological action, 
though differing in their degree of potency. For instance, D. purpurea is more 
effective than D. campanulata or D. alba, but D. ambigua from Austria shows a 
therapeutic activity equal to D. purpurea. For many years, English-grown leaf 
was supposed to ^ the best in the market, but afterwards Germany and Austria 
have supplied large quantities of good leaf to the world. During the First World 
War the supply from the German sources was cut off and the Americans tried 
to develop their resources. In California, Oregon and Washington digitalis grows 
wild and the leaves collected from these plants were found to be active and of 
sufficient potency to allow their use for medicinal purposes. One of the American- 
grown species is T). lutea which, therapeutically, is as good as D. purpurea; in fact, 
it has the reputation of having ffltich less toxic effects on the gastrp-intestinal tract. 

18 
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In India a large amount of digitalis is used every year. This can be judged 
from the fact that Messrs. Smith Stanistreet & Co., a firm of manufacturing 
chemists of Calcutta, writing in 1912 said that they alone could use 3 to 4 cwt. of 
the Indian-grown leaf if it was as active as the imported leaf. The consumption 
has gone up considerably since then. Some digitalis preparations used by the 
medical profession in this country are imported, and the problem has not only 
its economic aspect, but from the medicinal point of view the fact should be 
borne in mind that the digitalis preparations imported into India are liable to 
lose 20 to 40 per cent, of their poj:ency in a very short time. The author and 
his co-workers some years ago investigated the properties of digitalis grown in 
India in order to see if the Indian leaf and its preparations could be advantageously 
substituted for the imported commodity. The result of this work has been that 
the Bengal Chemical & Pharmaceutical Works of Calcutta could use nearly a ton 
of leaf every year, all grown in India (Kashmir). 

Before entering into a discussion of the therapeutic efficacy of the digitalis 
leaf grown in different places in India it will not, we think, be out of place to 
give a brief account of the cultivation, methods of collecting, drying and storage 
of digitails leaf adopted in this country. 

Cultivation of Digitalis purpurea in India. — So far as is known none of the species 
of digitalis is indigenous to India but D. purpurea has long been grown in gardens in different 
hill stations as an ornamental border plant. As early as i88o attempts were made to grow 
the plant in the Government gardens at Saharanpur and hill gardens in Mussooric for a 
regular crop of leaves for medicinal purposes. The plant, however, did not flourish as it 
was reported to yield very few leaves and the cost of production was higher than that of the 
imported leaf. Systematic cultivation was, therefore, for the time being abandoned in 
these places. In the Kumaon gardens the plant did better and in 1912 leaves were examined 
chemically by Martindale and found to be well above the standard so far as the active 
principles were concerned. The plant was cultivated in other places and the cinchona 
plantation authorities at Mungpoo near Darjeeling (Himalayas) and also in Burma took 
it up. It was also introduced into the Nilgiri Hills and largely grown there from self-sown 
seeds, and the cinchona plantations supplied it to the Government Medical Store Depots at 
3 annas per pound. As grown at Mungpoo it calls for very little attention in the matter of 
cultivation and grows well in open spaces at a height of 6,000 ft. above the sea level. 
Thousands of seedlings appear and nurseries for rearing are not necessary. Before planting 
a new block the ground is first cleared of jungle and dug to a depth of one foot. Then, 
with the aid of a rope, pegs are put in rows 2 ft. apart and 10,800 plants are planted per acre. 
The plants are grown for about 12 months, during which time it may be necessary to sickle 
the block twice and to hoe it once during the cold season. When grown in this way the 
plant does well and yields ^ good crop of leavesj 

D.jmrfwea is now cultivated chiefly in Yarikhah, Tanmarg, etc., in Kashmir. Culti- 
vation in Mungpoo (Darjeeling) and Nilgiri hills has been practically but the 

plant has become naturalized in these areas. Commercial cultivation in Kashmir was started 
about at) years ago. Due to a fall in demand, cultivation received a set back and the average 
annual output had dwindled. Recently its cultivation on a commercial scale has been restarted 
at Yarikhah (Kashmir). Attempts to cultivate the therapeutically active plant on fte plains 
of India have met with little success. 

F^love is propagated hy seeds collected from plants selected on the basis of high 
l^rcondf opntral pf leaves, It ij a ca]pifu|;e species gTowmg welj <m lijfit anj sanc^ soil, 
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Containing traces of manganese. It prefers light overhead shade and is best cultivated in 
shady situations. The soil should be well-broken and liberally manured with leaf mould. 
The seeds are mixed with fine sand to ensure even distribution and sown in prepared 
nursery beds in March or April. Enough seedlings for planting an acre are obtained from 
4'8 oz. of seeds. Seedlings, when 2-3 in. high, are transplanted in the field, preferably in 
damp weather, on ridges 2 ft, apart, the distance between plantings being 1.5 ft. In most 
areas where the plant is cultivated, seedlings from self-sown seeds are available in abundance 
and these are collected for planting in prepared ground. The crop is kept clear of weeds 
and the field is hoed once or twice a year. A balanced mixture of artificial fertilizers may 
be added for increasing the yield of leaves. The plant flowers about the end of April or 
early in May during the second year, followed by seed formation, after which the plant 
dies. Under favourable conditions, root stocks survive and plants may live for another 
year or two. Under cultivation, however, plants are uprooted after seed formation. 

Collection of the Leaf. — Digitalis usually begins to flower in India about the end of 
April and early in May; when the plants are in full bloom and two-thirds of the flowers on 
each spike are fully developed, leaf picking commences and goes on throughout the hot 
weather. In Europe and America the leaves are also collected throughout the summer from 
July to September when the plant is flowering. The best product is, however, gathered in 
the early part of the summer, al)OUt the month of June, just before the flowers have expanded. 
It was recommended that leaves should be collected from plants of the second year growth, 
but investigations have shown that first year leaves have the same glycoside content as those 
of the second year, and in India leaves are generally gathered from plants, irrespective of 
their age. The leaves are plucked by hand, being twisted or broken off without taking the 
thick fleshy leaf-stem. The lower basal leaves of poor colour are rejected, also the upper 
smaller leaves of the stem. Practically three-fourths of the total number of leaves per plant 
are taken, both young and old being mixed during collection. No particular attention is 
paid to weather conditions during the collecting period. It is at the beginning of the monsoon 
and the weather is usually dull and showery about tliat time. In Kashmir the collection 
is made from June to October from the first and second year old plants. 

Withering and Drying. — Each day*s collection of leaves in this country is spread in 
tliin layers on bamboo 'machans' and left to wither for 36 hrs., being turned over occasionally 
to prevent fermentation. Finally, drying is completed in a "sirocco^ or oven at a temperature 
of I50®F. Without the use of the oven it would be v^ry difficult to dry the leaves thoroughly 
during the monsoon. Dicing in an oven, however, has been shown to cause a marked 
deterioration, especially if the temperature is allowed to run high. Our experience with 
Indian leaf is that sun- or air-dried leaves, such as tik)se from Kashmir, retain activity very 
much better than the oven-dried leaves. The leaves are spread out in thin layers in the open 
air and take 7-10 days to dry in Kashmir. 

Storing. — ^After drying, the leaves are stored in dark sheds. They are kept on the floor 
in a heap and covered with bamboo mats to exclude dust and light. Hatcher’s work in 
America appears to show that no special precautions regarding storage, such as keeping the 
dried, leaves in air-tight tins with a perforated bottom containing freshly burnt lime, are 
necessary in that country. In warm and moist climates, such as that of India, our experience 
is diat unless such precautions are taken the leaf deteriorates in its therapeutic activity. 
Digitalis leaves kept in air-tight bottles in our laboratory kept their activity better than 
those left exposed to the moist air, especially during the hot weather. The quality of leaf 
obtained in Kashmir is as good as that imported from Britain or elsewhere. The leaf 
from Mungpoo is also of good quality but that from Nilgiris is reported to be inferior. 

Physiological and Therapeutic Activity op Inman Leap.— In 1913, Dr. Gordon Sharp 
carried out a biological assay of digitalis grown in India. He found that the Indian-grown 
leaf on casual examination looked in every way like the ordinary wild or partially cultivated 



140 


li^blCENbUS bRUGS ot INblA 


variety grown in England and Germany. Their taste was equally bitter. On closer examtna* 
tion the Indian leaves had a coarser stalk and the venation was somewhat coarser. The 
leaves themselves were darker and tougher than the European leaves but not very different 
from wholly cultivated leaves grown in the south of England. The tinctures prepared from 
these leaves were darker and contained more resinous matter than those prepared ffom the 
British or German varieties. Mungpoo leaf gave good results by biological assay by the 
*frog method* and by therapeutic trial on the human heart. Dr. Sharp pronounced that 
D. purpurea Linn, leaf grown in Mungpoo was at least equal in potency to British or 
German grown leaves. The leaf grown in the Nilgiris, however, failed to produce equally 
good effects. In 1920, Dr. Douglas Cow of the Pharmacological Laboratory at Cambridge, 
assayed tinctures prepared by Messrs. Smith, Stanistreet & Co., from the leaves grown in 
Mungpoo and in the Nilgiris with satisfactory results. 

The specimens of leaf from Kashmir gave excellent results both by biological assay and 
clinical trials. In Kashmir digitalis is now grown on a large scale. The leaves are sun- 
dried and are packed in air-tight tins. Kashmir is not affected so much by the monsoon as 
the eastern Himalayas where Mungix)o is situated, atid drying in the sun without the use 
of ovens is possible. The growing of digitalis in Kashmir has great possibilities. Freshly 
made tinctures from this leaf digitalised patients with 4 to 7 dr. per 100 lb. body weight. 

Variations in the Potency of Digitalis Preparations in the 
Tropics. — A perusal of what has been said above, shows that digitalis leaf of 
good quality can be grown in some parts of India. This is of special importance 
in view of the observations by the author and his co-workers (1925-26) regard- 
ing the keeping properties of digitalis leaf and the preparations made from it in 
tropical climates. Biological assays were carried out by Hatcher’s ‘cat method' 
and the ‘frog method' and chemical assays by ‘Kundson and Dresbach’s method'. 
As none of these methods gave a very accurate idea of the therapeutic activity of 
a preparation, clinical tests were also carried out with the same tinctures. The 
average dose of 15 c.c. (or dr.) of the tincture per 100 lb. of body 
weight required to get the patient under digitalis effect in 36 to 48 hrs. 
is considerably increased if the tincture is deteriorated. By both these 
methods it was shown that the tinctures manufactured by reputed English 
and American firms showed in a very short time a reduction of 20 to 
40 per cent, in their strength. Even fresh tinctures sent out soon after their 
manufacture and assayed soon after arrival seemed to deteriorate during transit. 
The deterioration is due to some change taking place in the digitalis glucosides, 
the nature of w^hich is unknown. Such tinctures on dilution (1 in 10) become 
darkish in colour, unlike good tinctures which are light green and uniformly 
opalescent. These tinctures although they become more toxic when given to a 
cat intravenously and, tnerefore, having a smaller minimum lethal dose, are con- 
siderably weakened so far as tlieir therapeutic activity is concerned. It has also 
been shown that fresh tinctures prepared from D. purpurea leaf grown in Kashmir 
or in Mungpoo showed their normal potency. Digitalis leaf also is liable to rapid 
deterioration if it is not properly cured and if it is badly stored. 

Uses. — ^Digitalis is used mainly for its effect on the cardiovascular system, 
increasing the force of systolic contraction and efficiency of the decompensated 
heart. It islows the heart rate and reduces cardiac oedema with diuresis. It is 
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used as myocardial stimulant in congestive heart failure, auricular flutter and 
auricular fibrillation. Digitalis has been recently shown to increase the coagul- 
ability of blood and to antagonise the anticoagulant action of heparin in the body. 
Its local effect consists in irritation, and an ointment of digitalis glycosides is 
said to be useful for cleansing wounds. In cases of burns, it is more effective 
than tannic acid or silver nitrate in preserving cells severely injured by heat. It 
is commonly administered in the form of tablets, powder or prepared digitalis 
tincture, cachets, suppositories and injections. In therapeutic doses, the drug 
usually produces mild toxic effects and it is necessary to regulate the dose in 
such a manner as to avoid these effects. The strength of digitalis prepara- 
tions should be stated in terms of standard digitalis powder. For standardisation, 
Chopra’s modification of Hatcher and Brody’s cat method has given reliable results ; 
the method enables the evaluation of both strength and toxicity. The toxic effects 
of digitalis include headache, fatigue, malaise, drow^siness, nausea and vomiting. 
Vision is often blurred. Sinus arrhythmia may occur early as a minor toxic effect. 
Paroxysmal auricular or ventricular tachycardia are particularly ominous and 
demand immediate cessation of the drug. Ventricular fibrillation is the commonest 
cause of death from digitalis poisoning. 

Constituents. — The active constituents of digitalis are the several glycosides, 
rhe concentration of the total active glycosides in the leaves is about 1 per cent. 
Three well defined crystalline glycosides, digitoxin, gitoxin and gitalin all 
possessing cardiac activity and originally thought to be natural glycosides, have 
been isolated from the leaves. Digitoxin and gitoxin are now known to be derived 
from purpurea glycoside A and purpurea glycoside B respectively, which are 
present in the leaf and which are hydrolysed by the enzymes present in the leaf 
into digitoxin and glucose, and gitoxin and glucose respectively. It is probable 
that gitalin is likewise a hydrolytic product of a natural glycoside present in the 
leaf. Digitoxin, present in the leaves to the extent of 0.2-D.3 per cent,, is a 
colourless, odourless, intensely bitter, crystalline substance insoluble in water and 
soluble in alcohol and chloroform. It is the most potent of the digitalis glycosides, 
its activity being about 1,000 times that of powdered digitalis. It is rapidly and 
completely absorbed by the gastro-inteslinal tract. Digitalin is an active cardiac 
glycoside present in the seeds of D. purpurea and formerly described under the 
name Digitalinum verum. It is present in the seeds (yield, about 0.3 per cent, 
as hexa-acetate) in association with large proportions of unidentified active glyco- 
sides, together with inactive saponins of which digitonin, gitonin and tigonin have 
been isolated. The seeds contain about 31.4 per cent, of an amber-coloured 
fatty oil with a bland taste. 

Indian grown digitalis is rapidly replacing the imported digitalis. A 
number of manufacturing firms in India supply freshly prepared tincture from 
fresh leaf to their customers. Distinct advantage can be gained by using freshly 
made tinctures from freshly collected and properly dried digitalis leaf grown in 
India. Cultivation of digitalis in India on proper line has a great future. Ex- 
periments to raise better strains of digitalis seeds are being conducted at 
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Yarikhah Drug Farm (Kashmir) where a good quality of digitalis is grown for 
commercial purposes. Digitalis leaves raised from seeds obtained from U. K. 
and U.S.A, on biological assay showed 9 units per gm. as compared with 11.42 to 
12.5 units per gm. of the local leaf against 12.5 units per gm. international 
standards. The output of the dry leaf from Kashmir is steadily increasing to 
meet the demand. 
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ELETTARIA CARDAMOMUM Maton (Zingiberace®) 

Lesser Cardamom, Cardamom 

Vern. — Sans. — Upakunchika^ Ela; Hind, and Beng. — Choii elachi; Mar. 

Veldodc; Gvi].—Elchi; Ttl—Yelak-kayalu; Tdxa.—Yelakkai; 

Kan. — Yclakki; Mai. — Yelam. 

The cardamom is a perennial plant with thick, fleshy rhizomes and leafy- 
stems, 4 to 8 ft. in height with a long branched inflorescence which arises near 
the ground. It is indigenous to w^eslern and southern India, being found in the 
rich moist forests of Kanara, Mysore, Coorg, Wynaad, Travancore and Cochin ; it 
is also cultivated there on the tea and rubber estates by both European and Indian 
growers. On the coffee estates of Coorg and Mysore it is grown in gullies and 
ravines, as it thrives best in such damp, shady places. It is also found wild in 
Burma and Ceylon, and also Cochin, China and Malaya Archipelago. Several 
varieties of the true cardamom are met with in the market. 

Varieties. — E. cardatnomum exhibits considerable variation under cultivation 
and the naming of commercial types after the places of production has led to con- 
fusion regarding the identity of the varieties. Two varieties based on the sizes of 
the fruits are recognised. They are: (1) £. cardamomum var. major Thw. compris- 
ing the **wild” indigenous cardamom of Ceylon or Greater Oblong Cardamom or 
long Cardamom and (2) E. cardamomum var. minor Watt (syn. £. cardamomum 
var. minuscula Burkill) comprising all the cultivated races, particularly those 
included under the names Malabar and Mysore cardamoms. Var. major is the 
more primitive variety from which the cultivated var. minor is derived* The 
latter is commonly grown in India. It includes a large number of races 
differing in the size of the plant, the nature of the leaf surface and the 
characters of flowering panicles and fruit capsules. All the varieties and races 
are iaterfertile and the observed variations are probably due to natural crossing. 
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Malabar ^rdamom is cultivated chiefly b Mysore and Coorg and to a limited 

o"e doubtful exception 

IS the Malabar cardamom. Mysore cardamom is considered more suitable for 
higher elevations than the Malabar cardamom, as it thrives well over a wide range 
of conditions and is not very exacting in its water requirements. It is suitable 
for extensive planting and is cultivated in the larger holdings of Travancore, 
Anamalai and Nelliampathy hills. Ceylon's indigenous cardamom is a robust 
variety common in the wet forests of Ceylon and has been introduced into India 
in recent years. In addition to the two main varieties, a few more have been 
recognised recently. A type designated as var. mysorensis is common through- 
out south India and is cultivated in some areas. Another type has been observed 
growing in cardamom estates in Manjarabad (Mysore State) and has been 
designated as var. laxiflora. 

Distribution. Cardamom cultivated in India is concentrated mostly in those 
regions which form the natural habitats of these species, except for a small area 
in N. Kanara, where it is grown as a subsidiary crop in areca nut gardens. The 
important areas of cultivation are: N. Kanara in Bombay State; Shimoga, Hassan 
and I&dur districts in Mysore; hills of Coorg; northern and southern foothills 
of Nilgiris (Nilgiri and Malabar Wynaad) and Anamalai, Nelliampathy and 
Kodaikanal hills in Madras; and the Cardamom hills in Travancore-Cochin State. 
About 1,00,000-1,20,000 acres are annually cultivated under cardamom in the 
different states, of which nearly 50 per cent, lies in Travancore-Cochin, 23 per 
cent, in Mysore, 13 per cent, in Coorg and 13 per cent, in Madras. Besides India, 
Ceylon is the only large cardamom growing country (7,000 acres in 1938). 
Cardamom is cultivated to some extent in Central America, particularly in 
Guatemala. 

Uses. — Cardamom is an article of some commercial value. It is exported 
largely to foreign countries w'here it is used as a spice and as a flavouring agent. 
Cardomom is used as a spice and masticatory, and in medicine. Cardamom seeds 
have a pleasant aroma and a characteristic, warm, slightly pungent taste. They are 
used for flavouring curries, cakes, bread and for other culinary purposes, as 
also for flavouring liqueurs. In the Middle East countries, cardamom is 
used for flavouring coffee. In medicine, it is used as an adjunct to carminative 
drugs. It is official in the British and U. S. Pharmacopoeias and used as an 
aromatic stimulant, carminative and flavouring agent. An oil is extracted from 
the fruits and is used both in pharmacy and perfumery. It occurs to the extent 
of 4 to 8 per cent, in the seeds and contains a considerable amount of terpinyl 
acetate; cineole, free terpineol and probably also limonene are present. The 
aqueous portion of the steam distillate of cardamom (from Saklespur) contained 
0.5 per cent, of an essential oil with the following constants: sp. gr. 0.0920; np*®, 
1*4606; and [«]»*“, 0; cineol content, 80 per cent. Bomeol was identified in 
the oU obtained from the aqueous distillate of Malabar cardamom oil, but was 
absent in that of Mysore cardamom oil. 
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Production, — The average annual production of cardamom in India ranges 
between 35,000 and 40,000 cwt. During the last few years, production has gone 
down considerably in some areas due to the incidence of thrips. The adoption 
of suitable control measures is reported to have improved the yields in many 
areas now. The export of cardamom from India increased from 2,705 cwt. in 
1902-03 to 16,556 cwt. in 1919-20, after which it showed a sharp decline, but 
registered a gradual recovery, reaching 17,381 cwt. in 1939-40. There was a set 
back again during World War TI, when the European markets were closed. 
Exports have been resumed since 1945-46, The principal importing countries 
before the war were Sweden, Germany, the U.K., the U.S.A., and Middle East 
countries. Arabia and Sweden liave been the principal importers since 1947. 

The spicy aromatic seeds of some species of Amomum also called Cardamoms 
are cheaper substitutes for the true cardamom (E. cardamomum) which they 
resemble. . A mow tun aroma ficum and A. subulaium are cultivated in India. 

Amonntm aromatkum Rox]>. (Zingiberaceae). Vern. — Hind, and Beng. — 
Mofang eloichi; Mar. — Vcldoda. The plant is indigenous to East Bengal and 
Assam and distributed to the surrounding areas. It is cultivated in the WTtter 
districts of P>enga1 and Assam at the foot of Himalayas. The seeds arc used as 
spice and are medicinal. They yield oil about 1-1.2 per cent, containing a large 
quantity of cineolc. This oil does not possess the characteristic odour of cardamom. 

Amomum suhulotum Roxb. Vern. — Sans. — Ela; Hind, and Beng. — Bara- 
elachi; Tam. — Periya-yelakay ; Pers. — Qakilahc-kalan. This species is cultivated 
in swampy places along the sides of mountain streams in Nepal, Bengal, Sikkim 
and Assam, The fruits which are dark red-brown globose capsules (1 in. long) 
contain several seeds in each cell held together by a viscid sugary pulp. They 
are commonly sold in bazar by shopkeepers. The seeds possess properties similar 
to those of true cardamom for which they are often substituted. They are used 
in the preparation of sweetmeats. An oil extracted from the seeds rich in cineole is 
used for flavouring purposes. Both in the Indigenous and Western medicine; 
the greater cardamom is used as a frequent adjunct to other stimulants, bitters 
and purgatives in the form of tincture or powder. To allay inflammation, the oil 
is sometimes applied to the eyelids. 

References : — 

(i) Finnemore, igzG, The Essential Oils; (2) Wealth of India'. Rau Materials, 1948, 
I, 68; 1052, III, j4q; (3) Burkill, I. H., 1935, A Dictionary of Economic Products of the 
Malay Peninsula; (4) Narasimhaswamy, 1940, Ind. Jour. Agric. Sci., 10, 1030; (5) Agric. 

Market. India Rep.. J 947 , Production and Marketing; Cardamom Marketing, Ser. No. 59, 7. 

EPHEDRA 6EBARDIANA WaU. (Gnetacese) and Allied Species 

Vkrn. — Punj. — Amsania, Butshur, Chetva. 

Few drugs of recent years have attracted so much attention of the medical 
profession as ephedrinc, the alkaloid from E. sinica, the Chinese plant Ma Huang. 
A considerable volume of experimental work has been done on this subject and 
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a well compiled bibliography by Professor B. E. Read will interest those who wish 
for further details. The drug has been in use in China for the last five thousand 
years. The habitat of ephedra, however, is not confined to China but has a much 
wider geographical distribution. Liu has shown that it is scattered widely all 
over the world. In India a number of species grow abimdantly in the drier 
regions of the Himalayas. A few species of ephedra also grow in the plains but 
these contain little or no alkaloid. 

The plant has not been used in the indigenous medicine in this country. Although 
according to Aitchison some parts of E. vulgaris are used medicinally in Lahoul, the drug 
is not mentioned in the A3rurvedic (Hindu) or Tibbi (Mohammedan) medicine. It is said 
that one variety of ephedra, probably E. intermedia, is the famous ‘soma* plant from which 
the favourite drink of the Rishis (ascetics) of the Vedic period was prepared, but there is 
little evidence to support this statement. The gradually increasing use of ephedrine in 
tlierapeutics and its high price induced the author (1926) to explore the resources of the 
Indian varieties of ephedra and to study their chemical composition, pharmacological action, 
and clinical uses. The sister alkaloid pseudo-ephedrine was also carefully investigated in 
order to see if any use could be made of it in therapeutics. 

(Hiopra and his collaborators (1929) describe two varieties growing side by 
side on the mountain ranges bordering on the Jhelum valley. These varieties are 
of special interest on account of their high alkaloidal yield. The proportion of 
ephedrine and pseudo-ephedrine, however, in the two varies greatly: 

( 1 ) £. vulgaris or £. gerardiana is known in the vernacular as Janusar, 
It is a low, rigid, nearly erect shrub, usually 1 to 2 ft. in height. It occurs also in 
Hariab district, Kurram valley (at an altitude of 1,000 ft.), Himalayas (at an 
altitude of 8,000 to 14,000 ft.) also in the inner tracts in Sikkim ascending to an 
altitude of 16,500 ft. above the sea level. It has an alkaloidal content of 0.8 to 
1.4 per cent., of which about half is ephedrine and the balance is pseudo-ephedrine. 
It may also be noted here that there are marked variations in the alkaloidal 
content of the green twigs and the stems of these varieties. The alkaloidal content 
of the green twigs of the Indian E. vulgaris is about four times that present in 
the stems and that of E, intermedia nearly six times. 

(2) E. intermedia var. tihetica is known in the vernacular as hum (Trans- 
Indus). It is a small erect shrub. It occurs in the inner valleys of Chitral at 
an altitude of 4,(X)b to 5, (XX) ft. on the dry rocky slopes, in Gilgit, Zanskar, Upper 
Chenab, Kanawar (at 6,000 to 9,000 ft.) and also in Baluchistan. The variety 
tihetica gl\ as an alkaloidal content ranging from 0.2 to 1.0 per cent., of which 
0.025 to 0.056 is ephedrine and the remainder is pseudo-ephedrine. 

E. gerardiana and £. intermedia are sometimes confused with £. equisetina 
which is a non-flowering plant, but the latter is never woody, its stems are hollow 
and the leaves are more numerous, and at the apex embrace the internodes not 
to the area from which they arise. The berries, roots, woody stocks and branches 
were found to contain very little ephedrine. The green stems are the only parts 
which give the highest amount of the alkaloids. The collection of the drug in 
the autumn before the winter frost sets in, is essential to get a good yield of 
alkaloid. 

19 
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E.foliata Boiss. vcrn. Kuchar, grows in Baluchistan, Sind, Kurram valley, 
the Punjab plains, mainly in the southern portions, and the Salt Range up to 
3,000 ft. It contains no alkaloid. Till recently, there has been a confusion about 
the correct nomenclature of Ephedra species growing in India. The important 
species of the medicinal herb growing in India along with their distribution is 
given as under. In the subsequent discussion the old classification is retained. 

E. gerardiana Wall. syn. E, vulgaris Hook, f., non A. Rich. Vern. — 
Punj. — Asmania, Budagur^ Chewa, Butshubr; Ladakh. — Tse, Teapat, Trano; 
Bushahr. — Rachi, Khanda phag. This species is found scattered in the drier 
regions of temperate and alpine Himalayas from Kashmir to Sikkim at altitudes 
of 7,000 to 16,000 ft. and is frequently met with at Pangi (Chamba), Lahul and 
Spiti (Kulu), Chini and Kilba Kailash ranges of Kanawar (Bashahr), Shali 
hills (north of Simla), Kashmir and Ladakh. In Lahul^ valley, it occurs along 
the catchments of the rivers Bhaga (Ghar valley), Chandra (Koksar valley) and 
Chandra Bhaga (Pattan valley). The plants found at Dattamula in Kashmir 
are rich in alkaloids. Var. saxatilis Stapf. is taller and ascending; it occurs in 
Garhwal and Kumaon. Var. sikkimensis Stapf. is erect, robust but soft ; it occurs 
in Sikkim. The rhizomes have large knobs of the size of a football and are 
used as fuel by the Tibetans. 

£. intermedia Schrenk & Mey. This is densely branched, erect or 
prostrate shrub, commonly met with in Pangi, Kanawar and to a lesser extent, 
in Kashmir, Kulu and Jaunsar. Four varieties of this species have been recorded, 
of which var. tibcHca occurs in India. E. pachyclada Boiss. is a closely allied 
species found in Chitral, Baluchistan and Afghanistan. 

E. major Host. syn. E, nebrodensis Tineo. This is an upright, rarely 
ascending, densely branched shrub, up to 6 ft. high, of which var. procera (Fisch. 
& Mey.) Aschers. & Graebn. is reported from Lahul. The twigs of this species 
closely resemble those of E. gerardiana. 

E. foliata Boiss. & Kotschy is a tall scandent shrub, bearing edible 
fruits, found in the plains of southern Punjab and Rajasthan. Of the four 
recorded varieties of this species, var. ciliata (Mey.) Stapf. occurs in India. It 
does not contain any appreciable quantity of alkaloid. 

Cultivation. — Medical species of ephedra have been successfully cultivated 
in U.S.A., England, Kenya and Australia. They can be grown in northern India 
at altitudes of 8,000 ft. or more in regions where the annual rainfall does not 
exceed 20 in. Parts of Jammu and Kashmir and Kulu valley are suitable fot the 
cultivation of E. gerardiana and E. major. The plants are propagated by seeds, 
layers or divisions of the rootstock. Seeds are sown during early spring, 2 in. 
apart and 0.5 in. deep, in drills, the distance between rows being 30 in. Water- 
ing and weeding are necessary for about a year. The plants are hardy and grow 
satisfactorily even in extreme xerophytic conditions. Among the Indian species, 
E. major is the richest source of ephedrine. The plants collected from Lahul 
contain over 2.S per cent, total ?ilkalpids of which nearly three-fourths is ephedrme« 
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The total alkaloid content of the green stems of E, intermedia ranges from 0.7 to 
2.33 per cent, of which only about one-tenth is ephedrine, the rest being pseudo- 
ephedrine. Ephedra of the B.F'.C. consists of the dried young branches of E. sinica 
Stapf, and £. equisetina Bunge indigenous to China, and of E. gerardiana (includ- 
ing E, major) indigenous to India. It contains not less than 1.25 per cent, total 
alkaloids calculated as ephedrine. Ephedra of the l.P.L. consists of the dried 
narrow, green cylindrical twigs of E. gerardiana and E, major, collected in autumn, 
and containing not less than 1 per cent, total alkaloids calculated as ephedrine. 
It has a heavy, pinc-like aromatic odour and a strong astringent taste. Ephedra 
in powder (Pulvis b'phedrae) complies with the standard for the unground drug. 

Chemistry of Ephedrine and Pseudo-epiiedrine. — Ephedrine, CioHisON, is a colourless 
crystalline substance, m.p. 41 — 42° C. The hydrochloride forms colourless needles, m.p. 216® C; 
specific rotation in water is —34.2° and in absolute alcohol —6.81®. The platinichloride of 
the base crystallizes in colourless needles, m.p. 186® C. 

Pseudo-ephedrine or iso-ephedrine, C10H15ON, occurs with ephedrine in E. gerardiana 
and E. intermedia and is formed by heating ephedrine with hydrochloric acid. It is a 
dextro-rotatory isomer of ephedrine with a specific rotation of -f-50® in absolute alcohol 
and crystallises from ether, m.p. ii8®C. 

The base is a white, colourless, crystalline substance occurring in the form of long 
needles freely soluble in alcohol. The hydrochloride forms colourless needles, m.p. I79®C. 
It forms a remarkably soluble oxalate in, contrast to the sparingly soluble ephedrine oxalate. 
The oxalate of ephedrine crystallises from water in fine needles sparingly soluble in water 
and less so in alcohol. This relative insolubility of ephedrine oxalate provides a fairly simple 
means of separating the alkaloid from the associated isomer d-pseudo-ephedrine. 

The ratio of ephedrine to d-pseudo-ephedrine seems to vary with the different species, 
the real value of the herb being determined by a higli y-ephedrine content. The alkaloid 
ephedrine can exist in no less than six forms: y-ej^hedrine, d-ephedrine, dy-ephedrine, 
y-pseudo-ephedrine, d-pseudo-ephedrine and dy-pseudo-ephedrine. 

After the separation of the alkaloids, y-ephedrine and d-pseudo-ephedrine, there remains 
a small precipitate of oily residue which is still high in alkaloid content. From tliis oily 
residue Sydney Smith has separated two additional alkaloids y-methyl ephedrine and nor-d- 
pseudo-ej^edrine. y-methyl ephedrine was prepared by distilling the oily residual alkaloids 
under reduced pressure and purified through the alcohol soluble oxalate, y-methyl ephedrine 
has an optical rotation [a]© = — 29.2® 

The alkaloids y-ephedrine and d-pseudo-ephedrine are not particularly sensitive to potassic 
mercuric iodide solution. On the addition of that reagent to a i per cent, neutral solution 
of the sulphates of the alkaloid no precipitate occurs. Both alkaloids are precipitated in a 
3 per cent, neutral solution but the precipitate is readily soluble in dilute acids. To the same 
reagent y-methyl ephedrine and dy-pseudo-ephedrine behave in marked contrast to the above. 
They are readily precipitated from a i per cent neutral solution of the sulphates, the precipitate 
remaining undissolved on the addition of dilute acid. 

Probably the most important property of ephedrine is its stability; its solutions are not 
decomposed by light, air or heat, and age apparently does not affect their activity. Thus a 
SKiluUon of ephedrine hydrochloride, prepared and sealed in a sterile ampoule for 6 years, 
showed no change in appearance and produced the customary pressor response when injected 
into a pitlied cat. Kendal! and Witzmann (1907) have demonstrated the great resistance 
of ephedrine to oxidation as compared with epinephrine ; the former is not oxidised by dibro- 
mophenolindophenol, methylene blue or indigo carmine, whilst the latter is oxidised by all 
these reagents. Pseudo-ephedrine hydrochloride is also very stable; a i per cent, solution 
still retains its properties after keeping at room temperature for many weeks and it is 
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believed may keep indefinitely without deterioration. Its solutions can be boiled without 
decomposition. Mixing with sera does not interfere with the activity of either ephedrine 
or pseudo-cphcdrine, even after incubation for many hours. 

Export of Ephedra. — The different species are so closely allied in their 
botanical characters that only a chemical analysis can show their value as a 
commercial article. There is every possibility of adulteration of the best specimens 
with the lowest grade without fear of detection. Ephedrine is a drug of great 
therapeutic value. If some sort of control is not exercised over the collection 
as well as the careful selection of the drug, Indian ephedra will have little chance 
of competing with the drug obtained from Chinese or other sources in the foreign 
market. Work carried out by Chopra and his co-workers and Krishna and Ghosh 
in this country has undoubtedly established the commercial values of E, gerardiana 
and E, nebrodensis and has shown that the Indian species are quite as rich in 
ephedrine content, if not in some cases richer, as the Chinese species. Already a 
demand for Indian ephedras has been created in India and elsewhere. It is difficult 
to get exact statistics of the exportation of any particular drug material because 
drugs are generally classed together in the customs returns. At a conservative 
estimate it may be said that about 2,000 mds. of ephedra were exported from India 
during 1928-29. These figures represent only a portion of the trade which has 
leccntly been developed in China. The figure for export from the whole of 
China is about 8,000 mds. a year. The principal source of supply of ephedra in 
India, before partition, was Baluchistan. Efforts are now being directed to tap 
sources within the country. Ephedra from Lahul, Pangi and Kashmir is suitable 
for commercial exploitation. Recent studies have shown that the drug from 
Sikkim is rich in alkaloids. One representative sample was found to contain 
1.607 per cent, ephedrine hydrochloride. 

Foreign markets demand ephedra containing more than 1 per cent, ephedrine 
and few consignments from India satisfy this requirement. Different species 
of Ephedra often occur together and it is difficult for collectors to distinguish 
one species from another. The possibility of adulteration of the best specimens 
with poor grades is ever present This can be overcome by employing trained 
workers who can distinguish the species and collect the drug from suitable 
localities at the proper time. To obviate the difficulty due to the variation in the 
alkaloid content of commercial consignments, the Forest Research Institute, Dehra 
Dun, has recommended the manufacture and marketing of Ephedra Extract 
standardised to contain 18-20 per cent, of total alkaloids, and representing about 
5 per cent, of the weight of the crude drug. The loss of alkaloids during extrac- 
tion does not exceed 7-8 per cent. The extraction does not involve the use of 
any complicated equipment and it can be carried out with advantage in localities 
vriiere the plants occur, thereby minimising the costs of handling and transport. 
The dry extract can be used for the preparation of pure ephedrine. According 
to the Report of the Panel for Fine Chemicals, Drug and Pharmaceuticals, 1946 
the production of ephedrine in India was 3,000 lb. in 1945. The supply of ephedra 
came mainly from Baluchistan. Since partition, however, supplies from 
Baluchistan have become uncertain and ephedrine production in India has fallen. 
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The places where ephedra grows in India are accessible and the cqst of the drug 
at road-heads is reported to be about Rs. IS per md., which is comparable to the 
price at which supplies were being received from Baluchistan in the pre-partition 
years. It is possible to undertake commercial cultivation of selected species of 
Ephedra for ensuring regular supplies for the manufacture of ephedrine in India. 

Distribution or Indian Ephedras. — The following Table VI. shows the 
distribution of various species of ephedra growing in India: — 


TABLE VI 
Indian Ephedras 


Species 

Locality 

Authority 

Remarks 

Ephedra foliala 

Bombay and Plains 

Forest flora of Bbmbay 


Boiss. 

of Sind, Salt Range 

Presidency and Sind 



up to 3,000 ft., 
Punjab, Rajputana, 
often gregarious, etc., 
on the barren desert. 

by Talbot, Vol. II, 
P. 541 


E. peduncularis 

Punjab, Rajputana and 

Flora of British India 


Boiss. 

(E. foliaia) 

Sind 

by Hooker, J., Vol. 
V, pp. 640 and 863 


E. intermedia 
Schrenk and 
Meyer 

Kashmir 

Flora of British India 
by Hooker, J., p. 863 


E. vulgaris 

N. W. Dry stony hills 

Forest flora of N. W. 

Syn. 

Rich. 

of Afghanistan, 

and Central India by 

E. gcrardiana 


Baluchistan, inner 
arid and intermediate 
Himalayas, Jhelum, 
Chenab and Sutlej 
7,800 to 12,800 ft., 
West Tibet to 
16,000 ft. ; inner 
Kumaon and inner 
Sikkim and adjoin- 
ing parts of Tibet 

Drandis 

Wall. 

E. gerardiatta 

Kumaon. Occurs along 

A Flora of Kumaon by 

Syn. E, vulgaris 

WaU. 

the main Himalayan 
range between 6,500 
to 14,000 ft. Very 
common on the inner 
dry ranges border- 
ing Tibet where it 
grows on open ex- 
posed shingly slopes 
or among rocks 

Osmaston 

Hook, f., non A. 
Rich. 
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Species 


Locality 


Authority 


Remarks 


E, gerardiana 
Wall. 


E, gerardiana var. 
Wallichii 

var. p-saxatilis 
var. 

y-sikkimensis 

E. nebrodensis 
Tineo. 
var. procera 
E. pachyclada 
Bbiss. 

var. glauca 
var. tihetica 


North Garhwal Divn., 
C. Almora, E. Al- 
mora. Very common 


Alpine Himalayas and 
Western Tibet and j 
Sikkim j 

Temperate and Al- 
pine Himalayas and 
Western Tibet in the 
drier regions 7,000 to 

12.000 ft.; 12,000 to 

16.000 ft. in Sikkim 

Western Tibet, Kuna- 
war, Garhwal and 
Kumaon 

Garhwal and Kumaon 
Sikkim 

Lahoul and Western 
Tibet 

Garhwal. From Garh- 
wal westward 
ascending to 15,000 ft. 

Mongolia to Kashmir 
Afghanistan border, 
Western Tibet, 
Afghanistan 

Behar and Orissa 
Northern Berar Forests 
Northern Berar Forests 


Central Provinces 


Chota Nagpur 


Descriptive list of 
I Trees and Shrubs 
between the Ganges 
and the Sarda Rivers 
by Osmaston 

Flora of British India 
by Hooker, J., Vol. 
V, pp. 640 and 863 


Flora of British India 
by Plooker, Vol. V, 
pp. 640 and 863 
Do. 


Botany of Behar and 
Orissa by Baines 

I Descriptive Bbtanical 
list 

Descriptive Botanical 
List, Northern nnd 
Berar Forest Circles, 
C P., by Witt 

Descriptive List of 
Trees, Shrubs and 
Economic Herbs of 
the S. C. C. P., by 
Haines 

A Forest Flora of 
Qiota Nagpur, by 
Haines 


Usually classed 
with £. gmsrdiam 
Wall. 

Syn. 

E, intermedia 
Shrenk & Mey. 


Ephedras not 
found 

Do, 
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Species 

Locality 

Authority j 

Remarks 

Kpachyclada var. 
tibetica 

Gangetic Plains 

Flora of the Upper 
Gangetic Plain, Pts. 
I, II and III, by 
Duthie 

Ephedras not 
found 


Chittagong and Hill 
Tracts 

List of Plants of the 
Chittagong and Hill 
Tracts, by Hcinig 

Do. 


Darjeeling Dist. 

Trees, Shrubs and 
large Qiml>ers found 
in the Darjeeling 
District by Gamble 

Do. 


Bengal 

Bengal Plants by Prain 

Do. 


Upper Assam and 
Khashi Hills 

Preliminary List of 
Plants of Upper 
Assam including 
Khashi Hills by 
U. N. Kanjilal 

Do. 


Nilgiri and Pulney 
Hill tops 

The Flora of the Nil- 
giri and Pulney Hill 
tops by Pyson 

Do. 


Variation of the Alkaloid due to Species. — Read and Liu (1928) have 
pointed out that, the distribution of ephedra in the world is fairly wide. Many 
species of this plant are known, but the active principle is found only in a few. 
The American species usually do not contain any ephedrine, the European plant 
yields an isomeric substance pseudo-ephedrine, the Chinese and the Indian species 
contain both ephedrine and pseudo-ephedrine ; the amount of any one of the two 
alkaloids depends upon the species. A detailed study of the Indian ephedras has 
been made by the senior author in collaboration with Krishna and Ghosh of 
the Forest Research Institute, Dehra Ehm and their results have been recorded 
in Tables VTI and VIII. Table VII gives the total alkaloid and the ephedrine per- 
centage of three commoti species collected from different localities at about the 
same time of the year. It is unfortunate that figures for all the samples are 
not available for the months of October and Novcml)er, when the ephedrine 
content is highest. Most of the samples recorded in Table VIII were obtained from 
private collectors and for the sake of convenience the months from June to 
September were chosen. These months, however, do not give the ideal conditions 
for comparison, as the influence of rainfall on the alkaloid cannot be neglected, 
especially in localities (Chakrata) where the rainfall in these months is high. 
This point has been discussed more fully elsewhere. 
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TABLE VII 


Species 

Locality of Collection 


Month of 
Collection 

Total 
Alkaloids 
per cent 

Ephedrine 
per cent 

Ephedra foliata 

.... 




0.03 

nil 

E, intermedia 

Razmak (Waziristan) 

.... 

Aug. 

1928 

0.17 

0.1 1 


Datakhel ])o. 



Sep. 

1928 

0.12 

0.09 


Shingarh (Baliichi.stan) 

...... 

Sep. 

1929 

0.42 

0.19 


Zarghat (Baluchistan) 

.... 

Sep. 

1929 

0.90 

0.48 


Pangi (Bashahr) 

..... 

July 

1929 

1.62 

0.07 


Spiti (Kangra) ..... 

..... 

June 

1929 

1.20 

0.05 


Gilgit (Kashmir) 



July 

1929 

0.67 

.... 


Niahat Aslor (Ka.shmir) 


July 

1929 

0.75 

0.08 


Kargil (Kashmir) 

...... 

July 

1929 

1.17 

0.05 


Chini Range (Bashahr Div.) 

Aiay 

1929 

2.33 

0.38 

E. get ardiana and 

Razmak (Waziristan) 


May 

1929 

1.97 

143 

E. nebrodensis 







E. gerardiana and 

Shahidum (Baluchistan) 


Aug. 

1929 

140 

0.98 

E. nebrodensis 

San Do. 


Aug. 

1929 

1.31 

0.90 


Shingarh Do. 


Aug. 

1929 

1.67 

1. 12 


Zarghat Do. 


Sept. 

1929 

1*34 

0.96 


Narang (Kagan) 


Aug. 

1929 

1.93 

1.30 


Dliattamulla ( Ka.shmir) 


Aug. 

1929 

1.22 

0.68 


Phari (Tibet Fnmticr) 


Nov. 

1928 

0.29 

O.IO 


Chakrata 

.. ., 

Nov. 

1929 

0.93 

0.72 


Hazara 

..... 

May 

1928 

0.74 

0.48 


Baramiilla (Kashmir) 


Nov. 

1929 

1.28 

0.80 


Lahoul 

...... 

Oct. 

1929 

2,79 

1.93 


Plas Kohistan (Trans- 







Frontier) 


Sep. 

1928 

1.14 

0.84 


Kagan valley 

.... 

July 

1928 

1^3 

1.23 


Kagan 

— 

Oct. 

1929 

2.15 

1.52 

E, equisetina 

China 




1.58 

0.9B 

E. smica ^ 

China 

— 

-- 


1.28 

0.63 
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TABLE VIII 


Locality 

Altitude 
in feet 

Species 

Month of 
Collection, 1929 

Total Alkaloids 
per cent. 

Ephedrine 
per cent. 

Percentage of 
Ephedrine in 
Total Alkaloids 

Spiti (Katigra) 

8,000-9,000 

Ephedra 

June 

1.20 

0.05 

4.1 



intermedia 





Gilgit (Kashmir) 

4,890 

tt 

July 

0.67 

-- 

— 

Niabat Astor 







(Kashmir) 

7.836 


fl 

0.75 

0.08 

10.6 

Pan^ (Bashahr Div.) 

8,500 

E, inter- 

July 

1.62 

0.07 

4.3 



media 





Kargil (Kashmir) 

8,733 

,» 

1* 

1.17 

0.05 

4.2 

Shiiigarh 







(Baluchistan) 

9,000 


Sept 

042 

0.19 

45.2 

Zarghat (Baluchistan) 

8,000 

tt 

II 

0.90 

048 

53.3 

Razmak (Waziristan) 

8,500 

E. nehro- 

Jtily 

1.70 

r.05 

61.7 



densis 





Shahidum 







(Baluchistan) 

8,200 

»> 

Aug. 

1.40 

0.98 

70.0 

Sari Do. 

9,000 

If 

ff 

1.31 

0.90 

68.7 

Shingarh Do. 

9,000 

1, 

If 

1.67 

1.12 

67.0 

Zarghat Do. 

8,000 

II 

Sept. 

1.34 

0.96 

71.6 

Kardung (Lahoul) 

10,000 

II 

July 

2.56 

1.63 

63.6 

Narang (Kagan) 

8,000 

E, gerar- 







diana 

Aug. 

1.93 

1.30 

67.3 

Dhattamulla 







(Kashmir) 

4,700 

II 

,1 

1.22 

0.68 

557 

Chakrata 

6,885 

i ** 

II 

0.28 

0.14 

50.0 


From these, it is clear that the variation of the alkaloid in the three species 
is very marked. The difference is not so great, so far as the total alkaloid is 
concerned, but it is well marked in the proportion of ephedrine to the total 
aUcaloids. In general, E. nebrodensis and E. gerardiana appear to contain about 
€0 to 70 per cent, of ephedrine in the total alkaloids and E, intermedia about 
10 per cent. The onty exception to this is the E, intermedia pbtaioed frpBti 
'20 
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Baluchistan, which contains a comparatively low percentage of the total alkaloids 
but a high proportion of ephedrine. E. intermedia contains, as a rule, a propor- 
tionately high percentage of pseiido-ephedrine. The proportion of ephedrine in 
total alkaloids, as recorded here, is slightly different from that obtained by Read 
and Feng for Indian ephedras, where E. intermedia is shown to contain 30 to 
40 per cent, of the total alkaloids. This difference may be explained as due to 
different methods of estimating the amount of ephedrine. The percentage of 
ephedrine given here is based on the weight of ephedrine hydrochloride actually 
isolated from the crude plant and not on the probable percentage of the base 
indicated by the biuret reaction, developed by Read and Feng. For purposes of 
comparison, the quantities of alkaloids found in the Indian, Chinese, American 
and African ephedras are given in Table IX. 


TABLE IX 


Country 

1 

Species 

Total 
Alkaloids 
per cent 

|i ■ 

IS 

■ Pseudo- 
ephedrine 
per cent 

Indian ^ 

p Ephedra foliata 

0.03 

nil ’ 

j nil 


E. intermedia 

2.33 

0.40 

1 

1 1.8 

1 


E. gerardiana 

2 .T 5 i 

1.52 

.... 


E. nebrodensis 

279 

1.93 


Chinese 

E. sinica 

i 

1-315 

I.118 

0.263 


E. equisetina 

1.754 

1.579 

0.264 

American 

E. nevadensis 


nil 

nil 


E, trifur ca 

— 

nil 

nil 


E. calif ornica 

0.014 

nil 

nil 

African 

E. alata 

— 

1 

i 

I.O 


Effect of Altitude. — In the case of Chinese ephedras, it has been shown 
that the ephedrine contents vary with the altitude of the locality where the 
•ephedras grow. Recent investigations by the senior author in ccdlaboration with 
Krishna and Ghosh, on ephedras collected from different localities in India, 
however, have brought out certain new facts which do not agree with the findings 
recorded in the case of Chinese ephedras. From a reference to Table VIII, it 
.toU bp seen that samples of E. neWodensis collected from two different localities 
(Sari and Shlngarh in Baluchistan) situated at an altitude of aboitt 9,000 





abpve the sea level show widely different figures (0.90 to 1.12 per cent.) so far as 
their ephedrine content is concerned. Samples of E. gerardiana from Dhatta- 
mulla (Kashmir) show an ephedrine content of 0.68 per cent, whereas same 
variety of ephedra collected from a different locality (Chakrata) situated at a 
higher level (6,885 ft.) show a lower ephedrine content. The altitude, therefore, 
has no apparent connection with the ephedrine content of Indian ephedras. 

Effect of Rainfall. — ^Another interesting feature of the Indian ephedras is 
that the rainfall of the locality where the ephedras grow bears a distinct relation- 
ship with the ephedrine content of the plant. The greater the annual rainfall the 
smaller is the alkaloidal content. Not only does the annual rainfall affect the 
average ephedrine content, but an occasional heavy shower lowers the ephedrine 
content considerably. Such cases have been observed in many places, for instance 
in Kagan in Hazara where the collection of the drug was made in September after 
a continuous heavy rainfall, and in consequence, it showed a very low ephedrine 
content. Similarly, in Chakrata the cumulative effect of heavy rainfall in July 
and August is marked by a lower percentage of ephedrine in the August and 
September collections. In places like Kagan and Lahoul, where the snowfall takes 
place early in November, the maximum ephedrine content is attained in October; 
on the other hand in places like Chakrata, Baramulla and Chini, the maximum 
is reached in November. The effect of rainfall on the ephedrine content of 
Indian ephedras is given in Table X. 

TABLE X 


Locality 

Average 

Annual 

Rainfall 

Inches 

Average i 

Total 
Alkaloids 
per cent. 

j Average 

j Ephedrine 

j per cent. 

Kagan 

3—10 

i.go 

! 

1.20 

Razxnak 

20 

1.46 

ago 

1 

Kashmir «... 

32 

1.15 

0.6S 

Baramula 

45 

0.90 

O.S 2 

Chakrata «« 

1 

i 

0.63 

i 

045 


Seasonal Variations. — It has moreover been noticed that the amount of 
ephedrine found in the ephedras varies with the time of the year when the collec- 
tion is made. To study the seasonal variation of the alkaloidal content in ephedras, 
monthly collections of the three species were obtained from different localities in 
India, and assayed. The collection was made first in the month of April, when 
the plant brings out new shoots, and was carried on through the months when 
it flowers, till its maturing period in October and November, after which it begins 
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to show signs of withering. Read (1928), from his experiments on Chinese 
ephedras, has concluded ‘'that there is a progressive increase in the content of 
ephedrine in E. sinica and E. equisetim, so that from spring to autumn there is 
an increase of about 200 per cent. This strongly supports the old Chinese custom 
of collecting the drug in the autumn’'. From the results of assays done, by 
Chopra and Dutt (1930) on Kashmir ephedras and Chopra, Krishna and Ghosh 
(1931) on ephedras derived from various localities in India, it is evident that the 
variation of the alkaloids from April to November in the Indian ephedras is not 
so great, nor is the variation so uniform and regular with each month, as shown 
by Read. In all the specimens analysed, the ephedrine content decreases beginning 
with the month of May and steadily goes down during the rainy months till it 
reaches the lowest point in August, i.e., at the end of the rainy season. From 
this point onwards, the alkaloid increases till it reaches its maximum in the 
autumn months, i.e., October and November and then it falls again during the 
cold months. The fall in the alkaloidal content from May to August in Indian 
ephedras connot be attributed to anything except the climatic conditions. 

Effect of Storage. — ^A point of industrial interest that has also been studied 
IS the effect of storage on the ephedrine content of the drug. From the results 
of the analyses given in table XI it appears that if the drug is thoroughly air- 
dried and stored in a dry place to prevent bacterial growth, it can be kept for a 
sufficiently long period without any diminution in its ephedrine content. 


TABLE XI 


The Effect of Storage on the Ephedrine Content of Ephedras 


Description 

Date of 
collection 

1 

Date of 
analysis 

Total 
alkaloid 
per cent. 

Ephedrine 
per cent. 

Ephedra intermedia 
from Chini 

Nov. 1928 

1 

March 1929 

2.08 

0,50 



Dec. 

1929 

1.99 

0.48 

E.gerardiana from 
Kashmir 

June 1928 

Aug. 

1928 

0.86 

0.5s 



June 1929 

0.76 

047 

1 


Dec. 1929 

0.83 

0.50 

Do. 

Oct. 1928 

Nov. 1928 

0.93 

0.63 



June 1929 

1. 01 

o.t7 



Dec. 

1929 

0.92 

o^S^s 
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Ephedrine in Other Indian Plants. — ^Chopra and De (1930) have shown the presence 
of a s3nnpathomimetic alkaloid in Sida cordifolia whose pharmacological action closely 
resembled that of ephedrine and they thought that the alkaloid was undoubtedly ephedrine. 
Later, Ghosh and Dutt (1930) have shown that tlie sympathomimetic alkaloid referred to 
above showed all tiie chemical and physical characteristics of ephedrine. This plant is 
distributed throughout the tropical and subtropical India and Ceylon, growing wild along 
the roadside. The roots, leaves and seeds are all used in the Hindu medicine as a stomachic 
and as a cardiac tonic. The whole plant (including leaves, seeds, stems and roots) contains 
the alkaloid to the extent of 0.085 per cent. The seeds contain much larger quantities, i.e., 
0.32 per cent. The interesting point about this work is the occurrence of ephedrine in two 
entirely different divisions of the vegetable kingdom; the ephedras belong to the divisions of 
Gj^mnosperms while Sida cordifolia belongs to Angiosperms. 

Chopra and De have also found the presence of a sympathomimetic alkaloid resembling 
ephedrine in Moringa pterygosperma (vem. Sajina). 

Pharmacological Action of Ephedrine and Pseudo-ephedrine from 
Indian Ephedra. — ^After its discovery in about 1887, ephedrine received a great 
deal of attention from the chemical point of view, but besides its mydriatic actions 
noticed by the Japanese investigator Nagai, no advance was made so far as its 
action is concerned. In 1924 Chen and Schmidt published their paper on the 
pharmacological action of ephedrine and demonstrated its close physiological as 
well as clinical relationship to adrenaline. The action of ephedrine and pseudo- 
ephedrine, obtained from the Indian varieties of ephedra, has been fully worked 
out by the author and his co-workers. The action of the ephedrine has been 
found to be the same as that obtained from the Chinese plant which has been 
studied in great detail by various workers. Very little attention has however 
been paid to pseudo-ephedrine and as this is the alkaloid which occurs abundantly 
in the Indian varieties of ephedra, it was carefully studied by the author and his 
co-workers. 

It was shown that pseudo-ephedrine stimulates both the inhibitory and the accelerator 
mechanisms of the heart and has a stimulating influence on the myocardium. The rise of 
blood pressure is not so great as in the case of ephedrine and is only partly due to sympathetic 
stimulation as it is still produced when the sympalhetics are paralysed witli ergotoxin. The 
occurrence of the rise after the vaso-motor fibres are paralysed shows that the alkaloid 
stimulates the unstriped muscle fibres of the blood vessels, and that tlie cardiac muscle is 
markedly stimulated. 

The rise of blood pressure is considerable in such animals as the cat with such doses as 
2 mg. and persists for from 20 to 30 minutes. Repetition of injections does not evoke an 
equally great response, the height of the pressor effect being gradually diminished as the 
number of injections increases. 

The pulmonary pressure shows a marked rise, the action resembling that of adrenaline. 
This is one of the most constant effects of’ the drug. The rise appears to be due to contrac- 
tion of the branches of the pulmonary artery and this also relieves the turgcscence of the 
mucous membrane. There is at the same time a well-marked dilatation of the bronchioles 
and both these factors help in relieving the paroxysms of asthma. If in experimental animals 
an asthma like condition is produced by giving an injection of pilocarpine, the marked spasm 
produced is relieved immediately by an intravenous injection of 2 mg. of pseudo-ephedrine 
showing that the drug has a powerful bronchodilator effect 

The sympathomimetic action of this alkaloid is also clearly shown by^ the fact that 
Immediately after an injection of 2 mg. of pseudo-ephedrine, the movements of the gut arc 
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inhibited and there is a well-marked relaxation of the intestines. Perfusion of an isolated 
piece of the ileum of the rabbit shows a similar effect. Movements of the uterus of the cat 
in situ as well as of the isolated uterus in a uterine bath show marked inhibitidn and may 
stop altogether. Injection of 2 mg. of pseudo-ephedrine produces a persistent rise of- blood 
pressure accompanied by a marked contraction in the size of the spleen resembling that 
obtained by adrenaline. 

The volume of other abdominal viscera such as the kidneys shows an increase after an 
injection of the drug. These effects are produced by a general rise of blood pressure all 
over the body by the vasoconstricting action of the drug which forces the blood into the 
splanchnic area. It is also to be noted that the increase in the volume of the kidney corres- 
ponds to the increase in the systemic blood pressure; when this falls to normal, the kidney 
volume also becomes normal. 

The increase in the volume of the kidney suggested that the alkaloid might have a 
diuretic action ; the urine flow was, therefore, measured by putting a cannula into the ureters, 
the drops of urine emerging being recorded on the drum by an electro-magnet. The rate 
of secretion is markedly increased and it was also noted that the acceleration of the urine flow 
lasted as long as the blood-pressure effect lasted. In excessive doses, ephedritie causes 
nervousness, insomnia, headache, vertigo, palpitation, sweating, nausea and vomiting, 
occasionally precordial pain and sometimes dermatitis. 

Difference in the Action of Ephedrine and P.seudo-ephedrine. — From 
the experimental data collected, it is evident that the action of pseudo-ephedrine 
closely resembles that of ephedrine. Both the alkaloids pass through the liver 
unchanged and produce their usual effects whether injected into one of the 
mesenteric veins or into a systemic vein. They are both rapidly absorbed from 
the gastro-intestinal tract and their inhibiting effect on the musculature of the 
gut is about equal. Both the alkaloids produce a contraction of the blood vessels 
and a well-marked rise of blood pressure. The vasopressor effect is much stronger 
in case of ephedrine which acts almost entirely on the vasomotor nerve endings, 
while pseudo-ephedrine has been shown to have some action on the musculature 
of the vessels as well. The rise of pressure is also less marked in the pulmonary 
and portal areas with pseudo-ephedrine. Its dilator action on the bronchioles as 
well as its contracting action on the mucous membrane of the nose does not 
essentially differ in its potency from that of ephedrine. The effect of the two 
alkaloids on the kidney is to produce a dilatation of the blood vessels and an 
increase of the kidney volume, but the initial momentary constriction produced 
by ephedrine is absent in case of pseudo-ephedrine; the diuretic effect is much 
more marked in the case of the latter alkaloid. The action of the two alkaloids cm 
the voluntary and involuntary muscles appears to be about equal 

Therapeutic Uses of Indian Ephedra. — It has been already remarked that 
^ pseudo-ephedrine content of many of the Indian species of ephedra is high. 
The yield of ephedrine from various varieties in many cases does not exceed 
SO per cent, of the total alkaloids and is often considerably less. The price of 
the alkaloid was about Rs. 600 per lb. in 1932-35 and even at that, sufficient 
quantities are not available. Some of the Indian varieties contain much larger 
quantities of pseudo-ephedrine than ephedrine. In view of these facts we tried 
to see how far it was possible to substitute pseudo-ei^edrine for et^edrine in 
therapeutics. 



ephedra 


159 


Ephedrine and Pseudo-ephedrine in the Treatment of Asthma. — 
From the time the sympathomimetic action of ephedrine was discovered this 
alkaloid has been very extensively used in the treatment of asthma. The relief 
afforded by it, though not quite so instantaneous as adrenaline, is quick and certain ; 
besides it can be taken by the mouth and need not be given by injection. It has, 
therefore, been used indiscriminately in a large number of cases with sometimes 
untoward results. We have known patients who have been in the habit of taking 
half a grain of the alkaloid twice a day for many months. In asthma clinic at 
the Calcutta School of Tropical Medicine, experience with the use of this alkaloid 
in the treatment of this symptom complex has not been altogether satisfactory. 
It undoubtedly controls the paroxysms and relieves the symptoms in a quarter 
of an hour to half an hour, but it is likely to produce unpleasant side: effects. In 
some patients acute pain in the cardiac region lasting for 10 to 20 minutes has 
been observed and a feeling of distress in the pericardium is not an uncommon 
symptom in a large number of patients using the drug, owing to hypertension 
produced by stimulation of the vasomotor nerve-endings. Some patients get 
palpitation, flushing of the skin and tingling and numbness of the extremities; 
tachycardia and -fainting fits may be produced. Patients suffering from in- 
flammatory conditions of the skin, frequently get exacerbation after its use and 
quiescent conditions may become acutely active. Those suffering from organic 
disease of the heart, especially of the myocardium, get decompensation, probably 
owing to the depressant action on the heart muscle by excessive dosage. Besides 
this, the stimulating action of the alkaloid on the sympathetic is liable to produce 
persistent constipation, which aggravates certain types of asthma. Loss of appetite 
frequently occurs and digestive disturbances are not infrequent accompaniments. 
This drug has not been sufficiently long in use for us to know all its untoward and 
toxic effects, but they undoubtedly do exist. Qiution is, therefore, recommended 
in its use, especially for prolonged periods in the treatment of such a S 3 miptom 
complex. Often the relief afforded is of short duration and there is temptation of 
repeatmg the drug. Its routine use in controlling the paroxysms without inves- 
tigating the cause is to be strongly deprecated. 

We have already pointed out that the pressor action of pseudo-ephedrine is 
much less powerful than that of ephedrine but its bronchodilator action appears 
to be quite as marked. The contraction of the branches of the pulmonary artery 
relieves the turgescence of the mucous membrane and this with the well-marked 
dilatation of the bronchioles helps in relieving the paroxysm. We have tried 
pseudo-ephedrine in the treatment of this condition with excellent results. Within 
15 minutes to half an hour of oral administration of J gr. of the alkaloid, the 
feeling of tightness round the chest is relieved and the patient's breathing becomes 
normal. A similar dose taken when the premonitions of an attack are felt generally 
stops the paroxysm. The effect in fact is just as rapid as that of ephedrine. 
Although we have not tried it on a sufficiently large scale and for long enough 
periods, the results so far have been encouraging and the side effects produced 
are not so unpleasant. If use of this alkaloid is extended in ffie ' treatment of 
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asthma and other conditions in which ephedrine is being used, not only will the 
cost of treatment be reduced but it may be possible to avoid the unpleasant side 
effects of the latter drug. 

Alcoholic Extract or Tincture Prepared from Indian Ephedra. — ^A n 
extract prepared from E. gcrardiana and E. intermedia, first introduced by the 
author, has now been in use for many years. It is prepared by exhausting 
the dried powdered twigs of the plant with 90 per cent, alcohol, sufficient water 
being then added to make the strength of alcohol about 45 per cent. ; 5.0 c.c. of the 
extract should contain ^ gr. of the total alkaloids. This extract can be used either 
by itself or in combination with asthma mixtures and is very effective in controll- 
ing asthmatic paroxysms. It is considerably cheaper than the purified alkaloids 
and brings the use of this drug within the means of poor people. A weaker 
tincture is also on the market now. 

Ephedrine and Pseudo-ephedrine as Cardiac Stimulants. — The stimulant 
action of these alkaloids on the blood pressure is well-known and for this reason 
they have been used as cardiac stimulants. We have already pointed out that 
while ephedrine, especially in large doses, has a depressant action on the 
myocardium, pseudo-ephedrine on the other hand has the opposite stimulant action 
on the heart muscle. Besides its action on the vaso-motor nerve endings the 
latter alkaloid also stimulates the muscle fibres of the arterioles. The senior 
author has, therefore, tried an extract of ephedra which contains both ephedrine 
and pseudo-ephedrine (more of the latter) as a cardiac stimulant with encourag- 
ing results. This produced a well-marked beneficial effect when administered to 
patients in whom the action of the heart was weak and compensation was failing. 
Observations on a number of patients showed that there was a definite rise of 
blood pressure amounting to 10 to 20 mm. of mercury, after i to 1 dr. doses, 2 or 
3 times a day. Marked diuresis was produced in those patients in whom the 
function of the kidneys was disturbed from inefficient circulation. 

Epidemic Dropsy, — ^As is well-known, the heart is seriously affected in this 
condition and gives rise to such subjective symptoms as dyspnoea, palpitation, 
praecordial pain and even cardiac asthma. The rate of heart beat is accelerated 
from the very beginning of the disease. The first sound at the apex becomes short 
and sharp and later it becomes muffled; often the first sound is reduplicated. 
Later, a systolic murmur may be present at the apex due to dilatation of the heart 
producing mitral incompetence and sometimes a hsemic murmur is also audible at 
the pulmonary base. A presystolic murmur may be heard. In such cases digitalis 
gives unsatisfactory results; in fact some of the patients actually become worse, 
A number of other cardiac stimulants proved ineffective. In cases of left heart 
failure, the tincture of ephedra proved very effective. The patient felt relieved 
and the symptoms disappeared. 

Other Cardiac Conditions, — The tincture of ephedra is also an excellent 
cardiac stimulant in toxic conditions of the heart produced by such infections as 
im^motiia, diphtheria, etc, 
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EBYFHROXYLUM COCA Lam. (Erythroxylacese) 

Coca, Cocaine Plant 

The alkaloid cocaine derived from this plant is a very valuable drug in 
medicine. The plant grows to a height of 6 to 8 ft., the leaves are of a lively 
green tint, thin, opaque, oval and slightly tapering at the extremeties. It thrives, 
best in hot and damp localities, but the leaves most preferred for medicinal 
purposes are grown in drier climates. The original home of the plant is South 
America but it can be grown in West Indies, India, Ceylon, Java and elsewhere. 
The composition of the leaves is very inconstant and varies with different specimen 
of leaves. Cocaine, the most important alkaloid, occurs to the extent of about 
0.15 to 0.8 per cent, in the leaves accociated with many other alkaloidal substances, 
cinnamyl cocaine, a-truxilHne, /S-truxilline, benzoyl-ecgonine, tropacocaine, hygrine, 
cuscohygrine, etc. These substances may be collectively termed ‘cocaines* and 
are all derivatives of eegonine. The total alkaloidal content of leaves varies from 
0.5 to 1.5 per cent, but higher percentages (1. 0-2.5) have been recorded from 
Java leaves. The proportion of cocaine in the total alkaloids varies in different 
commercial varieties. Truxillo, Peruvian and Java leaves are richer in total 
alkaloids than Bolivian leaves, but the proportion of cocaine present is reported 
to be 50 per cent, of the total alkaloids, whereas it is 70-80 per cent, in Bolivian 
leaves. Coca leaves grown experimentally in India contain 0.-M).8 per cent, 
alkaloids, chiefly cocaine. The bark and seeds of E. coca also contain cocaine. 
The alkaloid content of the dried leaves diminishes during storage. It is practi- 
cally lost in about seven months and it is usual to extract the total alkaloids from 
the leaves and to use the crude product for the eventual extraction of cocaine. 
Most of the cocain of commerce is obtained not directly from the leaves but from 
eegonine which is obtained by the hydrolysis of the secondary alkaloids present 
iji the leaves, eegonine being then methylated and benzoylated to cocaine by 
recognised methods. For this reason the estimation of total eegonine of coca 
leaves has a commercial significance. Besides the alkaloids, coca leaves contain 
0.06-0.13 per cent, of an essential oil, the chief constituent of which is methyl 
salicylate, A colouring matter, coca citrin has also been isolated from the leaves. 

After the discovery of its value as an anaesthetic, the demand for coca leaf 
in Europe rapidty increased and efforts were made to start plantations on a large 
scale. The alkaloid cocaine is largely used by the medical profession in India. 

n 
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A glance at the table of imported drugs and medicines will show how the quantity 
of imported cocaine is gradually increasing. Considerable quantities of cocaine 
are imported into India, principally from U. K. and Germany. Imports from 
Germany ceased from 1940-41. India imported 8,236 oz. of cocaine in 1934-35. 
Imports decreased to 293 oz, in 1942-43, but went up again from the following 
year reaching a maximum of 13,097 oz. in 1946-47. Imports during 1947-48 
were insignificant 

E. coca has, however, never been cultivated in this country on a large scale. 
Some years ago (1926) it was suggested in the English daily press in India that 
cocaine-bearing E, coca was growing wild all over the country, that the people 
were learning the habit of chewing the coca leaf, and that there might be secret 
factories for manufacture of cocaine. In support of this theory, it was argued 
that large quantities of the drug were seized on railways and the cocaine habit 
was spreading rapidly and no one had been able to trace the source from which 
the drug was obtained. The alleged cultivation of coca plant was also referred 
to at a' meeting of the Advisory Committee of the League of Nations on traffic in 
opium and other dangerous drugs in 1925. Careful inquiries were then made by 
the Government of India and recently we have been able to fully corroborate the 
views then expressed by the authorities. Neither E. coca nor any other plant 
from which cocaine can be produced is cultivated in India, except that E, coca is 
sometimes grown as an ornamental plant in the gardens in Bombay and there are 
specimens at the Royal Botanical Gardens, Calcutta, and in the Botanical Gardens 
at Madras and Kallar (in the Madras Presidency). So £. coca, far from growing 
wild all over the country, is not known to grow wild anywhere in India. A few 
plants were found in some of the Nilgiri estates, which were in all probability the 
relics of the experiment made in 1885, but even these contained little or no cocaine. 
The manufacture of cocaine is a highly technical process and there is no ground 
whatever for the belief that cocaine is secretly manufactured in India and, as 
will be shown in subsequent pages, there is no mystery whatsoever about the 
wurce of the illicit cocaine seized in India. It is undoubtedly all manufactured 
in certain countries outside India. 

Experimental cultivation was taken up in India in Madras, Mysore, Bombay, 
Bengal, Assam and Chota Nagpur, towards the end of the last century, but 
proved a commmercial failure. It is now occasionally found as an ornamental 
plant in gardens. Coca and its alkaloids are covered by the Dangerous Drugs Act, 
1930 and rules framed by the Government of India tmder the Act. Cultivation 
of coca for the production of cocaine is prohibited and the importation, manufacture 
and sale of coca alkaloids are regulated by license under official control. E. coca 
requires a humid atmosphere and an evenly distributed rainfall not below 75-80 in. 
per annum, an even temperature between 59® and 68®F. also appears to be 
necessary. It thrives best in well drained moist loams rich in humus. Tht plant 
grows well m suitable localities at the sea level, but only those grown on lower 
slopes of hills produce leaves rich in alkaloids. It can be propagated by cuttings, 
but fpr misii^ plantations, seedUngs are raised in J^nd transplanted^ It 
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6 ft. apart, in the field when 8-10 in. high or 12-16 months old. The first crop 
of leaves is gathered 1-3 years after planting. Only the stiff ripe leaves, easily 
detached on being bent, are collected. The young leaves are reported to be rich in 
cinnamylcocaine and this is replaced in the old leaves by cocaine or truxilline. The 
leaves are picked 3-4 times in a year and dried quickly, if possible in a single day, 
A yield of 1,500-2,000 lb. of dried leaves per acre per annum is reported. Though 
coca plants live to 40-50 years or even longer, the yield of leaves diminishes 
after the first few years and plantings have to be renewed after about 20 years. 

The literature relating to Erythroxylum spp. and varieties of E. coca yielding 
the commercial drug is somewhat confused. Some consider all the drug-yielding 
types as varieties of £. coca, while other recognise distinct species as sources of 
the drug in different regions. The well-known commercial types are: 
(1) Huanuco or Bolivian coca (from typical E. coca Lam.), (2) Truxillo coca 
(from E, tmxillense Rusby) and (3) Peruvian coca (from E. novogranatense 
Hieron.). Truxillo and Peruvian cocas differ from the Huanuco type in the size, 
shape and texture of the leaves. The type cultivated in Java and in Asian 
countries is generally £. novogranatense. It is reported to be less sensitive to 
variations of temperature and more suited to hot moist tropics than true £. coca. 

Use of E. coca for Euphoric Purposes. — The use of coca leaf for euphoric 
purposes, however, started many centuries ago in South America; the natives of 
Peru and Bolivia were known to indulge in the leaves of £. coca as early as the 
fifteenth century. They v/erc in the habit of chewing leaves during the times of 
great physical strain such as long laborious marches in the hills, as by so doing 
they felt refreshed and invigorated. The leaf was generally taken mixed with lime 
or ash of some plant. The powdered leaves were kept in flask-shaped pumpkin 
shells and were taken off in small quantities with a needle, the end of which was 
moistened in the mouth. There were a number of other preparations also made 
from the leaf which were used by the populace. The planters and miners of the 
land encouraged its use because they could get greater amount of work out of 
the labourers under its influence. 

Although the alkaloid cocaine was discovered in 1859 — 60, the importance of the plant 
from the medicinal point of view grew more from 1884 the export of dry leaves from 
South America started from that time. In order to reduce the cost of transport, factories 
were started in Peru about 1890 which manufactured crude cocaine for export to other 
parts of the world. During the year 1890, 1730 kg. of the crude alkaloid were exported and 
this increased to 10,600 kg. in 1901. It was in this way that the alkaloid replaced the leaves 
and the knowledge of the effects produced by it spread to other parts of the world. Between 
1890 and X900 cocaine began to be fairly largely used in the United States for euphoric 
purposes and the habit was also getting known to Europe, India and China. It was thought 
at that time that the administration of cocaine cured the morphia habit and alcoholism and 
this gave a stimulus to its use by the medical profession in the treatment of these conditions. 
Unfortunately, instead of curing morphinism it produced among many patients morphino- 
cocainism. 

The successful use of the drug for produdng local anaesthesia began to be appreciated 
more and more by medical men, and this increased the demand for the alkaloid to such an 
extent that it was considered worth while to prepare it by synthetic methods. The preparation 
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of the alkaloid, however, is easier aiid cheaper from the leaf, and large plantations were 
started in Java and other places. The world thus became independent of South America, 
and the alkaloid became comparatively cheap in price. The leaf from Java goes to factories 
in Europe, America and Japan, and the South American product has been practically driven 
out of the market. In 1922, 1.7 million kilograms with a cocaine content of 1.2 to 1.5 per c«it 
were exported from that island. 


Cocaine Habit in India. — As early as the nineties of the last century it was realised 
that cocaine was being used in certain parts of the province of Bengal and Bihar for its 
euphoric effects. The earliest record of its use came from a small town named Bhagalpur. 
The story is related of a big land owner of tliat place who contracted the habit accidentally 
after its use to relieve dental pain. So extraordinary were the effects produced on him that 
not only did he become habituated to its daily use hut passed on the habit to many others. 
It was stated at that time that cocaine was secretly sold to a considerable extent to school 
hoys and students, merchants and men of good class in the community. The price of the 
alkaloid at that time was Rs. 3 per dr. or about one anna per gr., and it was usually sold 
to the public in packets of i gr., each. The evil effects produced by the drug were not fully 
appreciated at that time by the profession and the laity, and therefore, no restrictions were 
imposed on the sale and use of this dangerous drug. 


The habit, however, spread so quickly from Bhagalpur to Calcutta and other large towns 
and the ravages produced by it in the addicts became so evident in a short time that it soon 
came to the notice of the medical profession and the authorities. Steps were at once taken 
by the Excise Department to restrict its import and sale. In the meantime, the evil had 
unfortunately taken wot and many large towns had become affected. The habit had spread 
along the two main routes even to northern India. It worked its way up through Benares, 
Lucknow, Rampur, Saharanpur and Ambala on the one side, and through Allahabad, Cawtipore, 
Agra, Muttra and Delhi on the other side. We are credibly informed that in Delhi the 
addiction existed on a fairly extensive scale in the year igoo. In this town it is reputed to 
have spread tlirough the agency of a medical practitioner who prescribed it as a stimulant 
and as a tonic. In Saharanpur the habit was fairly common 20 to 25 years ago, and there a 
trained midwife is said to have been responsible for its introduction. Tracing its progress 
further north there is no doubt that the spread of the habit to the town of Amritsar in the 
unjab was through shawl merchants, who were in constant communication with Calcutta, 
rom mntsar tie addiction spread to Lahore. Peshawar was also involved early owing 
tTnn inhabitants of this town being constantly on visits to Calcutta in connec- 
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the reason why addiction to the drug is more prevalent amongst people who indulge 
in 'pan' chewing. As is well-known the betel leaf is taken by mixing it with small 
quantities of catechu and slaked lime, a little betel-nut or sometimes spices, such 
as cinnamon, cardamom, ginger, etc., are also added. The drug is either mixed 
with the spices and then wrapped in the betel leaf or some of the addicts place 
the alkaloid on the dorsum of the tongue and then chew a ‘pan’ immediately after- 
wards. Addicts who have been indulging in the drug for a long time generally 
put the cocaine on the tongue and merely take a little lime and catechu afterwards 
dispensing with the betel leaf. It is said that by doing this the action of the 
drug is enhanced and the effects produced are stronger. Rarely the drug has been 
taken in the form of a solution, obtained on a doctor’s prescription, the addict 
sipping the solution at intervals following it each time with a betel leaf. The 
method of rubbing the drug into the gums or taking it as a snuff is up to the 
present time unknown in this country. A rare method which is sometimes used, 
particularly by the prostitutes, is that of injecting a solution of cocaine into the 
vagina by means of a douche can. This gives the individual a sense of local con- 
striction and the general systemic effects appear almost immediately. The sexual 
act is said to be prolonged if the drug is administered in this way. 

The Extent of Cocaine Habit in India. — It is not possible to 
say with any degree of accuracy the present extent of cocaine habit in India. 
Tuke (1914) said that the habit of taking cocaine was by no means confined to 
the poor and uneducated classes. From the information we have gathered from 
our work in the field in various provinces of India, it transpires that only members 
of the medical profession at first knew about the euphoric properties of cocaine, 
and that it was from them that the lay people learnt about its effects. As in early 
days there were no restrictions regarding the possession and sale of the alkaloid, 
the habit quickly spread from one commercial city to another on account of the 
more rapid methods of transport which were coming into vogue owing to the 
extension of the railway system in the earlier part of this century. The stimulant 
effects produced by the drug were a great attraction to a type of individual, who 
was ignorant of its evil effects on the system. Moreover, the enormous financial 
gain which the dealers in this nefarious traffic obtained, soon induced them to 
employ agents to push on their trade and to advocate and popularize its use. It 
thus came about that, even when restrictions were imposed, the use of the drug 
was not curtailed but rather spread, so much so that cocaine was a well-known 
commodity to many of the inhabitants of large towns in India. It was popularly 
believed to be a sexual stimulant, and many started it for this purpose; Thje 
immediate effect is said to be a gentle excitement with sensations of high enjoy- 
ment, lessening the desire for food and enabling the consumer to undergo con- 
siderable fatigue. Prolonged use results in the formation of a habit leading to 
physical and mental deterioration and even death. The other attraction for its 
use is that it has a most extraordinary effect, temporary though it be, in rapidly 
overcoming mental as well as physical fatigue. As we have already stated, its use 
rapidly spread from Calcutta to large towns along the two main' railway routes 
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through the Uttar Pradesh, into the Punjab and to the North-Western Frontier 
Province and even to the tribal territory on the North-West Frontier of India. 
The drug was also smuggled into Bombay and on that side its use spread to 
different large cities of the Bombay Presidency (e.g., Ahmedabad), Central India 
and the Central Provinces. We have been impressed by the fact that it was the 
large towns along the main railway lines from Calcutta and Bombay which were 
affected. Large cities along the branch lines remained free from this addiction 
or were only affected in exceptional cases. The only part of India where the 
habit seems not to be known to any extent was the Madras State. 

The amount seized by the Calcutta Customs alone in 1932 was 7,200 oz. and 
experienced officers place the seizures between 2 to S per cent, of the quantity 
actually got through ; this means that somewhere 2,00,000 to 2,50,000 oz. of cocaine 
were successfully smuggled into the country. It was calculated by competent 
authorities that consumers in India must have paid between Rs. 270 lakhs and 
Rs. 648 lakhs to the retailers for their doses during 1929. This is an enormous 
sum of money. One can also form some idea of the total number of persons 
habituated to the drug from the above. Taking an average dose as 2 to S gr. daily 
there must have been somewhere between a quarter and half a million individuals 
taking cocaine in India for its euphoric effects. This figure is very much on the 
low side as a large amount of cocaine smuggled is heavily adulterated by the dealers 
in this country. Contraband cocaine brought into India clandestinely from Japan, 
China and Far Eastern countries and seized by customs authorities, was being 
destroyed as unfit for medicinal use. In 1933 the Central Board of Revenue 
decided to utilise seized cocaine for the production of B. P. cocaine hydrochloride 
and to supply it to medical stores depots at concessional rates. This work is now 
being carried out at the Central Revenues Control Laboratory, New Delhi. The 
work has been seasonal being dependent on quantities of confiscated cocaine 
received. The largest quantity purified was in the year 1937-38 when from about 
1,202 oz. of confiscated cocaine, about 860 oz. of B. P. cocaine hydrochloride was 
produced. Supplies of the confiscated product have been scarcer in recent years. 
The smuggling of cocaine into India has practically stopped now and with it the 
cocaine habit has dwindled down practically to nothing. 

Effects of Cocaine Habit. — The disorders and effects produced by the 
habitual use of coca leaves, which are chewed, and the alkaloid cocaine are not 
the same. The differences are similar to those of opium and morphine. In fresh 
coca leaves there is a fragrant resin and other alkaloids, e.g., dextrococaine, etc. 
It is remarkable that as opposed to morphine, animals are said not to become 
accustomed to cocaine though a case has been recorded of a monkey who became 
a cocaine eater through imitation. The action of cocaine on the brain is very 
powerful; a single injection may cause serious disturbances of the functions of the 
brain, e.g., mental disorders, illusions, melonchoHa which appear after one day 
and frequently last for weeks and months. The prolonged abuse brings about 
gradual development of graver symptoms. A cachectic state appears, with extreme 
emaciation,, gradual change of demeanour, apathy, hallucination and a passionate 
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desire for the drug. Will-power diminishes and indecision, a lack of sense of 
duty, capricious temper, obstinacy, forgetfulness, diffuseness in writing and speech, 
physical and intellectual instability set in. Conscientiousness is replaced by 
negligence, truthful people become liars and criminals and lovers of society seek 
solitude. The destructive action on the cerebral functions becomes apparent. 
Mental weakness, irritability, erroneous conclusions, suspicion, bitterness towards 
his environment, a false interpretation of things, insomnia, hallucination, abnormal 
sensations under the skin commonly occur. The unfortunate being leads a miser- 
able life where hours are measured by the imperative necessity for a new dose 
of the drug. He becomes a physical, mental and moral wreck. 
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EUCALYPTUS GLOBULUS Labffl. (Myrta^eie) 

Blue Gum-Tree 

Vern. — Tam . — Karpura maram. 

There are more than 300 species of the genus Eucalyptus, most of which are 
valued for their timber. Only about 25 species yield the eucalyptus oils of 
commerce, chief amongst which are E, globulus, £. dumosa, E. sideroxylon, 
E. leucoxylon^ E. elaeophora, etc. Australia may be said to be the home of 
Eucalyptus in as much as it forms about 75 per cent, of the vegetation of that 
continent. Eucalyptus oil is distilled from the fresh leaves and terminal branches 
of the trees. It is very important commercially. Large quantities of the oil are 
employed in scenting soaps and also in separating mineral sulphides from their 
ores. Experiments on the use of the oil as a motor fuel have been carried out. 
The oil is employed in medicine and pharmacy to a large extent and its antiseptic 
and disinfectant properties arc well-known. The constituents of eucalyptus oil 
have been thoroughly worked out. They may be classified as follows : — 


(I) 

Oxide 

.... e.g. 

cineole (eucalyptol). 

(2) 

Alcohols 

"*“• »» 

geraniol, eudesmol, methyl alcohol, terpineol, 
etc. 

(3) 

Aldehydes 

•— »» 

butaldchyde, valeraldehyde, cryptal, citral, 
citronellal, etc. 

(4) 

Ketone 


piperitone. 

(s) 

Phenols 


tasmanol, australol. 

(6) 

Esters 


geranyl acetate, butyl butyrate, etc. 

(7) 

Terpenes 

-- »» 

phellandrene, limonene, etc. 

(8) 

Sesquiterpene 

1 » 

aromadendrene. 

( 9 ) 

Benzene hydrocarbon 

...... ,, 

cymene. 

(10) 

Solid hydrocarbon 

. »» 

paraffin. 

<II) 

Free acids 


acetic acid, formic acid. * 
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Of these, cineole (eucalyptol) is the most important ingredient from the 
medical point of view. Australol and cryptol have also been found to be efficient 
antiseptics with a carbolic acid co-efHcient of 13 and 12.5 respectively, but these 
are seldom used as such. The British Pharmacopoeia prescribes that medicinal 
samples of eucalyptus should contain not less than SS per cent, of cineole while 
the U, S. Pharmacopoeia requires the cineole content to be 70 per cent. 

Eucalyptus trees are not natives of India but many species are grown in 
different parts of the country, notably in the Nilgiris. The tree is very valuable 
on account of the products it yields. The essential oils, dyes, perfumes and kinos 
are all very useful and attempts have been made during the last seventy to eighty 
years to cultivate them in many parts of the globe, c.g., California, Spain, South 
Africa, Algeria, East Africa, Mauritius, Java and Malaya. These attempts have 
mostly met with success. It is, however, necessary to find by experiment which 
species are most suitable to the particular country. Much depends on this selection. 
In Malaya, E. rostrala and E. citriodora flourish whereas E. globulus is found to 
be unsuitable. 

Experimental Work in India. — Considerable experimental work has been 
carried out in the past on the cultivation of eucalyptus in different parts of India 
under varying climatic conditions, both in the plains and on the hills. The records of 
early trials are however scanty. Many failures have been recorded due to attempts 
to grow species of the cooler parts of Australia in the plains or on lower eleva- 
tions of the hills of India where the climate was unsuited to them. There has been 
confusion also as a result of wrong naming of seeds, mistaken indentification of 
species and incomplete records of data. However, the results of trials are of 
interest and provide useful guidance to the selection of species for further 
experiments. The results have been critically examined by Troup, Parker and 
others, and it has been possible to indicate species suitable for various elevations 
and species on which further trials may prove profitable. 

(1) Species Successful in the Plains, Particularly of North India: 
E melanophloia, E. microtheca and E. patentinervis. 

(2) Species Successful on the Nilgiris and/or Simla Hills: 
E, bicolor, E. botryoides, E. cornuta, E. eugenioides, E. ficifolia, E, gummifera, 
E. corymbosa, E. gunnii, E. leucoxylon, E. longifolia^ E. maideni, E. microcorys, 
E. oblique, E. piluJaris, E. polyanthemos, E. regnana, E. resinifera, E, sideroxylon^ 
E, stuartiana^ E. triantha and E. viminalis. 

(3) Species Succe.ssful on Both Plains and Hills: E, camcddulensis, 

E, citriodora, E. crehra, E, hemiphloia, E. melliodora, E, multi flora, E. paniculata, 
R. punctata, E, rudis^ E, saligna, E. siderophloia and £. umbellata, 

(4) Species Grown on a Small Scale or Only for Ornament: 

F. calophylla, E, capitellata, £. cinerea, £. dealbata, F. deglupta, F. drepanophyllOj 

E, elaeophora, F, eximia, F. foecunda, F. gomphocephala, E. linearis, E.macror^^ 
hyncha, F. miniata, £. ovata, F. pauciflora, F. ptychocarpa, F. pulvertdmta, 

F, red^nca, F. sieberiana^ and F. torelliana. 
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(5) Further Trials have been Suggested to Reveal the Suitability 
OF THE Following Species for Cultivation under Indian Conditions: in 
Plains ; E, alba, E. baueriana, £. bosistoana, F. deani, E. patens, E. propinqua, 

E, terminalis, and F. trachyphloia; on Hills : F. cladocalyx, F, dives, F. exserta, 

F, muelJeriana, E, piperita and F. planchoniana, 

(6) The Following Species have been Tried in Plains or on Hills 
and are Reported to have Shown Hardly any Success: F alpina, 
F. andrewsi, F. baileyana, E. cosmophylla, F. decipiens, E. diversicolor, E, ery- 
ihrocorys, E. erythronema, F. qigantea, E. guilfoylei, F. haemastoma, F. lehmannii, 
F. lindleyana, F. niacarthiiri, F. macrandra, E. macrocarpa, F. marginata, F. occi- 
dentalis, F. oleosa, E. platypus, F. populifolia, F. salmonophloia, F. salubris, 
E. smithii, E, stellulata, E. umbra, E. urnigera, and F. virgata. 

Cultivation. — Vegetative reproduction by cuttings bearing juvenile foliage has 
given successful results with some species in Australia, South Africa and Russia. 
Attempts have been made to develop methods of rooting cuttings bearing mature 
leaves. The usual method adopted in India for raising eucalypts is transplanting 
of nursery-raised seedlings. Seeds are sown in Februar}"-March in beds composed 
of loam and decayed manure or in flat boxes 4-5 in. deep. Seedlings when 
2-4 in. high are picked out to 2-3 in. apart. Protection from the sun for a few 
hours in the middle of the day is essential. Seedlings are liable to damping off 
from excessive moisture ; irrigation should therefore, be controlled. Seedlings are 
transplanted, preferably individually, in baskets or bamboo tubes and when about 
12 in. high, they are transplanted in prepared pits. The time necessary for 
seedlings to attain transplantable size varied with the species and the elevation, and 
it is usual to vary the nursery schedule suitably so that transplantation may be 
carried out in the rainy season. Severe pruning of plants at the time of planting 
has been tried in the plains of the Punjab, apparently with complete success in the 
case of F. camalduJensis. Pruning, however, does not appear to have been tried 
with many species. A spacing of 8 ft. X 8 ft. to 12 ft. X 12 ft. is adopted on 
good soils for species which develop vigorously and tend to form clean boles; 
closer spacing is allowed on poor soils for species which develop slowly and tend 
to branch low. Young plants need protection from frost for 1-2 years. The 
land between rows of plants is worked once a month to keep the ground clean of 
grass and weeds during the first few years and thinnings are necessary for the 
sixth to the tenth year. 

Eucalypts, as a rule are intolerant of shade. They have usually a spreading 
root system and are wind-firm. Many species coppice well. Young trees and 
species with thin or deciduous bark are susceptible to fire damage, though older 
trees, particularly those of species with persistent bark, are but little affected; 
most species have good power of recovery from fire damage. Aromatic eucalypts 
are not readily browsed by cattle. 

Distillation of the oil was started in this country about 30 years ago and it 
is estimated that about 24,000 lb. of oil arc produced annually. The oil obtained 

, '22 
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from the leaves growing in the Nilgiri plantations was studied by Puran Singh. 
It contains pinene, cineole, sesquiterpene and free alcohols in small amounts, but 
unlike the Australian oil neither eudesmol nor aldehydes ; phellandrene is likewise 
absent. The constants of the oil have also been determined: Specific gravity, 
0.9065 to 0.9155; Optical rotation, +5® to +10®; Refractive index, 1.463 to 
1.466; Saponification value, 8.9 to 20; Cineole, 60 per cent. The oil is practi- 
cally insoluble in 70 per cent, but dissolves in less than 1 volume of 80 per cent, 
alcohol. The British Pharmacopoeia (1948) has adopted the following standard: 
specific gravity, 0.910 to 0.930; optical rotation, —5® to +5®; solubility in 70 per 
cent, alcohol, 1 in 5 ; cineole, 70 per cent, by volume. Essential oils of eucalypts 
may be grouped under (1) pharmaceutical or medicinal oils, (2) industrial oils and 
(3) perfumery oils. Cineole is the principal constituent of medicinal oils. The 
oils are obtained principally from E. sideroxylon, E, Icucoxylon and £. elaeophora, 
all of which have been grown in India. The low yielding E. globulus is no longer 
used as a source of medicinal oil in Australia, although in India it is the only 
species from which oil is distilled for commercial purposes. Phellanderene and 
piperitone are the principal constituents of industrial oils, formerly used for 
mineral flotation. Of the species exploited for such oils in Australia, jB. dvues 
(type), which has been tried in India, has assumed importance as a source of 
1-piperitone used in the manufacture of synthetic thymol and menthol. For per- 
fumery purposes, oils rich in terpeniol, citronellal, gcranyl acetate and eudesmol 
are employed. £. citriodora, which contains citronellal, is exploited in India on 
a limited scale for perfumery oil. 

A comparison of the properties of the Indian oil with the B. P, standards will 
convince anyone that the Indian oil satisfies very closely the pharmacopoeial require- 
ments and may be used without hesitation for medicinal purposes. In fact the 
quantity of oil which is produced from the Nilgiri plantations is sold to the CJovem- 
ment Medical Stores, Madras, and the authorities have never had any reason to 
find fault with it. Unfortunately all the species of eucalyptus growing in India 
have not proved to be equally valuable as the E. globulus type described above. 
Two species of eucalyptus growing in Dehra Dun have been examined by Ghosh 
(1919). The yield of the oil from E, tereticornis {E. umbellata) was about 
0.66 per cent, from the fresh leaves and was free from phellandrene. The amount 
of cineole was found to be very low, only 10.4 per cent. The oil from E, crebra 
on the other hand, proved to be absolutely free from either cineole or phellandrene. 
These oils could not be used for medicinal purposes owing to the subnormal 
quantity or absence of cineole. It is, therefore, important to cultivate the proper 
species, and if this is done there is every chance of the enterprise becoming a 
success. It does not, however, seem likely that the Indian eucalyptus products 
will be able to compete with those from the Australian eucalyptus in commerce. 
The soil and climatic conditions of Australia are especially suitable and the 
Australian Commonwealth has never been slow to appreciate the value of the 
product and to exploit their resources to the best advantage. The enormous 
of oil exported frpm that country will bear testimony to this statenjenfc ^ 
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In spite of successful attempts to grow the tree in other countries, Australia still 
maintains her lead in the supply of this oil. 


Export of Eucalyptus Oil from Australia 


I 92 I <22 

35.039 gallons 

£24,470 

1922-23 

53,139 „ 

£34.602 

1923-24 

79.557 .. 

£65,858 

1927-28 

107,876 

£90,929 

1928-29 

114,094 „ 

£85,009 

the field of medicine, 

the Indian oil should have 

better prospects. 


Phellandrene, which is present in the Australian oil to a fairly large extent, is 
very irritant to the bronchial mucosa, especially if inhaled and has been considered 
to be powerfully depressant to the heart. The British Pharmacopoeia tests 
expressly exclude oils containing much of this principle. The butyric and 
valerianic aldehydes also are obnoxious constituents in the Australian oil. Both 
these constituents are absent from the Indian oil and therefore this should merit 
better consideration by physicians as this oil is less likely to produce coughing 
and other unpleasant side-effects. In Australia, eucalyptus oils for medicinal 
purposes are refined by fractional redistillation before marketing. Amongst others 
the species exploited in Australia for producing eucalyptus oils are, E. citriodora, 
E. dives, E. elaeophora, E. Icucoxylon, E.^macarthuri, E, sideroxylon, and E, smithii 
These have been tried in India for ornamental and fuel purposes. No attention 
appears to have been given to the essential oil obtainable from them. It has been 
suggested that efforts should be made to cultivate these species on a commercial 
scale and utilise them as sources of oil and also to introduce into India other 
species whose value in the Australian eucalyptus oil industry nas been established. 

Eucalypts are among the World's important hard woods and the principal 
source of timber in Australia. But they are not exploited as source of timber in 
India. £. globulus which is grown on plantation scale in the Nilgiris is exploited 
mainly for fuel, the production of Eucalyptus oil having developed only as a sub- 
sidiary cottage industry. Eucalyptus species have been used for afforestation of 
water-logged areas and colonisation of river banks and bared hill sides ; some are 
recommended for soil binding and as wind-breaks. Some species have the 
capacity to absorb excess water from marshy areas and their planting is some- 
times recommended as an anti-malarial measure. Some species of eucalypts 
are valued for ornament and avenue planting. A number of them provide bee 
pasturage. 
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EUGENIA CARYOPHYLLUS Thimb. (MyrbiceiB) 

Syn. Syzygium aromaticiim Merr. (L. M, Perry) 

Cloves 

Vern. — Sans, and Beng. — Lavanga; Hind.— Lon^f, Lamg; Bomb. — Lavang; 
• Tam. — Kirambu. 

£. caryophyllus is a native of the Molucca islands and is cultivated 
in Zanzibar, Pemba, the Amboyna islands, Penang, Madagascar and to a 
lesser degree in the Seychelles, Reunion, Mauritius and Ceylon. It has also 
been cultivated in southern India. The flower buds of this plant yield the cloves 
of commerce. These are picked when the fleshy receptacle, which is at first green, 
has acquired a crimson colour. At this period of its growth, the clove is richest 
in oil. In Zanzibar and Pemba collection is made twice yearly between August and 
December. The inflorescences are collected from movable platforms or the buds 
are detached by means of bamboos. The cloves are dried in the open air on 
mats and separated from their peduncles, the latter forming a separate article of 
commerce known as clove stalks. If left too long on the tree, the buds open and 
the petals fall, leaving 'blown cloves’; later the fruits known as 'mother cloves* 
are produced. Cloves are imported in bales covered with matting made from 
strips of coconut leaves. 

The dried flower buds (the cloves of commerce) are aromatic, stimulant, 
and carminative; they are used in various forms of gastric irritability and 
dyspepsia. In the Hindu and Mohammedan medicine, cloves are used in various 
conditions either in the form of a powder or a decoction made from them. The 
Oil distilled from the flower buds is commonly used nowadays in Western medicine. 
It imparts a delicate aroma to the preparations and helps to disguise the taste of 
many obnoxious preparations. It easily mixes with grease, soap and spirit and 
is extensively made use of in the manufacture of perfumery. Cloves contain 
about 14 to 21 per cent, of volatile oil, 10 to 13 per cent, of tannin and a ciystalline 
substance called caryophyllin. The latter is white and odourless and is soluble 
in ether and boiling alcohol. Clo\es stalk also yield 5-6 per cent, of volatile oil. 
The oil of clove is perpared by steam distillation and contains 34 to 95 per cent, 
of phenols, sesquiterpenes and small quantity of esters, ketones and alccdiols. 
Medicinal oil has a phenol content of about 82 to 90 per cent. The oils which 
have relatively low phenol content are mainly used in pharmacy while the strong 
oils are used in the manufacture of vanillin. The demand for cloves and clove 
oil has increased greatly within recent years in Java, Siunatra, Borneo, China, 
Japan and India for the purpose of aromatising cigarette tobacco. As a spice. 
It is perhaps used all over the world. 

Ninety per cent, of the world’s supply of cloves is obtained frqtn the two 
islands, Zanzibar and Pemba, where it was introduced about the year 1818 and 
whe^ it forms the chief industry. The area of clove cultivation in Zanzibar and 
Pemba during the year 1919 was estimated at 52,000 acres with nearly 50*00,000 
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trees. The cultivation has steadily increased since then. An idea of the extent 
of the clove crops may be gained from the figures for the 1925-26 harvest which 
amounted to between 6,500 to 7,000 tons in Pemba and between 3,500 to 4,500 
tons in Zanzibar. In the first six months from January to June 1927, for ^^hich 
figures are available, 1,450 tons were exported from Zanzibar alone. Of this, 
India took 58 per cent., the United Kingdom 16 per cent, and the United States 
10 per cent. This shows that India is one of the most important consumers of 
cloves from outside. In India cloves are cultivated in Tirunelveli and Nilgiri 
hills and also in Malabar, Mathurai and Coimbatore districts. About 200 acres 
are under the crop at present and the total production is about 2,00, 000< lb. 
annually. Each tree yields about 8 to 20 lb. dry cloves or about 1,000 lb. per acre. 
According to the Director of Agriculture, Madras, if cloves are grown in 1,500 acres 
of land, India can attain self sufficiency for this spice to some extent. 

Cultivation. — Cloves thrive well in well draind sandy loam and laterite 
soil with a rainfall of 65 to 75 in. per annum. Propagation is done both by seed 
and by grafting. Grafted plants have dwarfed stature and bushy growth which 
ire useful chracters. Harvesting can be complete and easy if trees are short. 
When seeds are sown in nursery beds, the seedlings, after sometime when they are 
6 in. high are put in individual baskets. After 3-4 months these seedlings are 
planted in 3 ft. cubic pits spaced at 20 to 30 ft. During the ^ hot season hand 
watering is necessary. After 2 to 3 years the plants become hardy and rarely 
require irrigation and bear fruit in 6 to 10 years. Economic life of 
the tree is reported to be 60 years. There are no well-defined varieties of plant 
but differences do exist in regard to habit of growth, bearing capacity, quality, 
colour and shape of cloves. It has been observed that in the early stages 2 oz. 
of ammonium sulphate per tree helps in accelerating growth and early maturity. 

'Ihough the prospects of the clove industry have been greatly affected by the 
appearance in the market of the clove oil substitutes, the opinion is held by many 
experts that even at present the production of cloves is still profitable to the owners. 
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EUONYMUS TINOENS WaU. (CelMtnuH^) 

Dogwood; Spindlewood; Prickwood 

Vern. — Mind. — Bdrphali, Sikhi, Kungku, Pdpar, Kesari; Kumaon. — Gwali; 
Nepal — Nerwar, Kasuri; Simla — Chopra, Marmakoul; Jaunsar. — 
Bhambelis, Roini 

The genus Euonymus consists of about forty species, most of which are 
scattered over the tropical regions of Asia, the Malay Archipelago, Europe and 
America. This drug has been used in medicine for a very long time and is said 
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to be mentioned in Pliny’s book. Its purgative properties are not very pronounced 
but it is supposed to stimulate the liver, and this leads to increased secretion of 
the bile. In combination with cascara, and iridin, etc., it is prescribed by practi- 
tioners in cases of torpid liver with flatulence and indigestion. The Euonymus 
that is available in the Indian markets is mostly the dried root bark of E* 
airopurpureus Jacq. imported from the U.S.A. 

The bark of E. afro pur pur eus contains several bodies like euonymol, atropurol, 
euonosteryl, mono-euonosteryl which are responsible for its activity. Some 
investigators have reported the presence of a glycoside and an alkaloid. The 
stem bark is also used in medicine. Several species of Euonymus trees are found 
growing in abundance in India. E. tingens Wall., E. crenulatus Wall, and 
E. dichotomus Heyne are small evergreen trees found in the hilly regions of the 
Western Peninsula. E. pendulus Wall., E, lacerus Buch.-Ham., £. grandiflorus 
Wall., E, hamiltonianus Wall, and E, glaber Roxb. are found in the Himalayas 
and in Assam. £. glaber is reported to occur also in Bengal and Bihar. These 
do not appear to have been used as purgative in the Western or indigenous system 
of medicine in India till recently. £. tingoms Wall, which is now used in 
medicine is a small evergreen tree upto 25 ft. high found in temperate Himalayas 
from Sutlej to Nepal at altitudes of 6,500-10,000 ft. The bark is dark and 
corky outside, but yellow within. It is considered useful for diseases of the eye. 
It is used in cases of chronic constipation and dyspepsia. It contains almost all 
the active principles present in the bark of E. airopurpureus and has been 
recognised in the Indian Pharmaceutical Codex as a substitue for Euonymus. 
For use as a drug, the dried bark should contain not more than 4 per cent, acid- 
insoluble ash, not more than 3 per cent, adhering wood, and not more than 2 per 
cent, foreign organic matter. The inner bark of the tree yields a dye which is 
reported to be used in Nepal for marking 'tika^ on the forehead used by Hindu 
married women. The wood is moderately hard and heavy close and even-grained. 

It is considered suitable for carving. 
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FERULA NABTHEX Boiss. (Umbellifene) 

Asafoetida 

Vern.— S ans.— Hind, and Btrig.—Hingra, Hing; Borah.— Hingra; 
T:a.m.—K&yam, Perungayam; Te\.—Ingma; Pers.—Anguga; Afg.— 
Anguga, Kurne, Khora. 

Asafoetida is an oleo-gum-resin obtained by incision from the living rhizome 
Md iwt of F. feetida Regal, F. mrthex Boiss., and other species of Ferula. 
FJte^ grows m Persia, Kandhar, and Afghanistan, and F. mrthex grows 
wundantly m die villages of Kashmir in Baltistan, Astore and in western Tfliet 
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and Afghanistan. These species attain a height of about 3 meters. The other 
recognised species yielding the oleo-gum-resin are F. alliaceae Boiss., 
F, rubricaulis Boiss. and F, asafcctida Linn. There arc at least two types of 
asafoetida, one turning red and brownish on exposure to the air and the other 
kind remaining pale buff or white. The commercial supplies reach Europe and 
America via Persian gulf ports and Bombay. 

According to Trease it appears doubtful if the substance known to the ancients 
as Laser was the Asafoetida of modem commerce. Asafoetida seems to have 
been introduced from the East by the Arabian Physicians. Collection of Asafoetida 
in Persia and Turkistan takes place in the late spring. The head of the plant is 
cut, when the exudation oozes out and is collected. The process is continued for 
a second and a third time, the plant being cut down lower on each occasion. The 
plants are cut with a saw. The best grade is obtained from the first cutting and 
the product of the third cutting comes next in quality, that from the second 
cutting being of poor quality. The drug is imported into India via the Khyber or 
Bolan passes or from the Persian gulf ports. Most of the drug now appears to 
come by the latter route from ports such as Bunder Abbas to Bombay. It usually 
arrives in tin-lined cases holding from 50 to 200 kg. F. feetida has been ex- 
tensively used in India and has been held in great esteem in the indigenous 
medicine from the earliest times. It is reputed as a carminative and antispasmodic 
and is extensively used in hysteria and nervous disorders of women and children. 
It is used as a flavouring agent and forms a constituent of many spice mixtures 
used all over India. It is also used as an expectorant in chronic bronchitis and 
as a means of removing the intestinal flatulence. Large quantities are used in 
veterinary practice. Certain sauces are said to contain small proportions of 
asafoetida. It is chiefly for this reason that large quantities of this aromatic gum 
are imported. It has been estimated that on an average about 6,000 cwt. valued 
at Rs. 2,16,300 are brought in annually by Afghan merchants and sold to the 
frontier towns, which distribute it all over the plains of India. Undoubtedly some 
is exported but this is an insignificant amount (about 1 per cent, of the total 
import) and the major portion of the imported drug remains in India. It is 
recognised in the Indian Pharmacopoeia and the asafoetida yields not less than 
50 per cent, of alcohol (90 per cent.) soluble extractive. 

F. narthex which grows abundantly in the inner dry valleys of Kashmir and 
gives a fairly good yield of this gum-resin forms a good substitute for the 
imported commodity. Asafoetida occurs in two principal forms: (1) Tears: 
These are rounded or flattened and about 5 to 30 mm. in diameter. They are 
greyish-white, dull yellow, or reddish-brown in colour, some specimens acquiring 
the latter colour with age while others remain greyish or yellowish. The fractured 
surface either remains yellowish and translucent or gradually changes from an 
opaque milky-white through pink and red to reddish-brown. (2) Mass: This 
consists of similar tears to those described above agglutinated into masses and 
usually mixed with fruits, fragments of root, earth and other impurities. Mass 
ipsafoetida i$ the commonest commercial form. Asafoetida is much more readily 
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powdered if it is first cooled. It has a strong, alliaceous odour and a bitter, acrid 
and alliaceous taste. 

Constituents. — Asafoetida consists of a volatile oil, resin, gum and 
impurities. The tears and lump both contain about the same amount of volatile 
oil which has a particularly evil smell and contains sulpher compounds. Accord- 
ing to analysis by Baumann (1929) asafoetida has the following approximate 
composition: Volatile oil and resin 50.1 per cent., asaresinol ferulate 16.57 per 
cent., free ferulic acid 1.33 per cent., ether insoluble resin 1 per cent., gum and 
impurities 31 per cent. 

All parts of the plant emit a strong asafoetida smell. It is reported that 
June is the time for collecting asafoetida from stem when the fruit is unripe but 
roots are tapped in July and August when the leaves have fallen. It appears 
that asafoetida is not collected regularly in Kashmir. Some Pathans from 
Afghanistan used to visit the areas where the plant grows wild and collect the 
gum resin chiefly by tapping the stems and also to a lesser extent by chopping 
and boiling the roots with water and then evaporating the free water from the 
extract. The boiling process is said not to give good results obviously so because 
the essential oil is driven off. One plant is estimated to yield a total (0.4 oz.) of 
asafoetida in a year. 
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. FCENICULUM VULGARE MiU. (UmbelUfene) 

The Fennel 

Vern. Sans. Madhurika; Hind. — Bari saunf, Sonp, Sont; Beng. — Pati^ 
mouri, Mauri; Bomb.— Bari-sopha; Tam,—Sohikire, Shombu; Tel.— 
Sopu, Pedda-jila-kurra, 

The fennel is a biennial or perennial herb commonly cultivated throughout 
India mostly on homestead lands. It can, how'ever, be grown as a cold weather 
crop at all altitudes up to 6,000 ft. It is also found growing wild in various 
localities. It flourishes in open sites in alluvial soil devoid of excess of moisture. 

F. vulgare Mill, and F. capUlaceum Gilib. are the most important species which 
^e cultivated in India, Java, Japan, Persia, Egypt, Greece, Italy, Rumania, Russia, 
Germ^y, Poland, etc., for the sake of their fruits which are largely used as a 
spice in cooking and in the preparation of pickles, candies, and liqueurs. The 
fruits yield 2 to 6.5 per cent, of an essential oil. The cultivated fennels differ 
from each other and from the wild fennels by such minor characteristics that some 
t)Otanists would perfer to regard all of them as races or at most subspecies and 
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varieties of £, vulgare. There are numerous Varieties' and races of fennel culti- 
vated all the world over. No wonder then that fennel from different countries 
varies a good deal with regard to the size of the fruit, odour, taste, and the 
content of essential oil The numerous Varieties' and races of these species are 
hardly recognizable botanically. 

The fennel or 'saunf* has been used by man for flavouring from times 
immemoral. Fennel fruit was used by the ancient Romans. The succulent shoots 
were also used by them as a vegetable and are so employed in southern Italy 
even at the present time. The cultivation of the plant in central Europe was 
encouraged by Emperor Charlemagne. At the present day it is one of the 
commonest spices used for culinary purposes, including the flavouring of soup 
and sauces, and in the manufacture of pickles, candies, liqueurs, etc. It is official 
in the pharmacopoeias of all countries, because of the presence of a volatile oil 
which possesses stimulant, aromatic, and carminative properties. It is constituent 
of compound liquorice powder, and is used in this and similar powders to allay 
their tendency to gripe. Mixed with sodium bicarbonate and syrup, it is also 
given to infants as a remedy against flatulence. It is also used as a masticatory 
all over India. 

It is used in Europe in the manufacture of cordials and enters into the 
composition of fennel-water which is employed medicinally, mostly as a vehicle 
for other drugs and as a flavouring agent. Fennel fruits are in great demand in 
the indigenous medicine in India. It is considered as a stimulant, carminative 
and aromatic. A hot infusion is not infrequently used to increase the lacteal 
secretion and to produce free sweating. It is doubtful how far the claims of the 
indigenous medicine could be substantiated, but the fruits have a great commercial 
importance. In France particularly, fennel is cultivated on a fairly large scale. 
This may be estimated from the fact that the Department of Gard in France 
cultivates 300 hectares producing annually about 300,000 kg. of oil. Large 
quantities of the fruits are employed in that country in the liqueur industry, as 
much as 2,000,000 kg. on an average having been imported annually into France 
via Marseilles. 

Cultivation. — Saunf is grown in India as a cold-weather crop, the method 
of cultivation followed being that of an ordinary market-garden crop. In some 
States, such as Bombay, it is cultivated to a larger extent. The land is prepared 
by ploughing, harrowing, and rolling three times between June and October. The 
seeds are broadcast by hand into the beds, about 9 lb. per acre being sufficient. 
These seeds take about 20 days to germinate, and when the plants are about 3 in. 
high the beds are freely irrigated every fortnight until January, The crop is 
cut in a rather green condition and left on the ground for S days or so. The 
yield of the fruit is said to vary between 280 and 1,120 lb. per acre, 720 lb* 
being considered a good average. In Fi^ce, fennel is grown in furrows 28 to 
30 in. apart, and, when the plants have grown to a height of 3 to 4 in., they are 
thinned out so as to leave a space of 4 to 6 in. between them. The yield is 
about 1,300 lb. per acre. 
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India exports nearly 500,000 kg. of fruits per year, but with the potential 
resources existing in India a distinct advance could be made towards capturing 
the markets of France by supplies of fruit and oil from this country. In view 
of the fact that the Indian oil compares favourably with that obtained from other 
countries, there is every prospect of success. An examination of the properties 
of the different oils will make this clear. 



French 

Galician 

Russian 

Indian 


Oil 

Oil 

Oil 

Oil 

Specific gravity at I5®C. 

Optical rotation in 

0.976 

0.066 

0.967 

0.968 

100 mm. tube 

+16.0" 

+22° 

+23° 

+21® 

Melting point after solidification — 

12.5° 

4.0® 

44° 

8.2® 

Percentage of fenchone 

...... 

193 

18.2 

6.7 


Fennel Fruit Oil. — The yield of the essential oil varies a good deal according 
to the fruit distilled. Ordinarily it varies from 1.5 to 4 per cent., but yields as 
low as 0.53 per cent, and as high as 6.5 per cent, are also obtained. Three samples 
of Indian fennel purchased from the bazar and analysed by Rao, Sudborough 
and Watson gave a yield of 0.53 to 0.82 per cent, (on dry basis) of an essential 
oil having a sweet and anise-likc odour. According to Umncy, the yield of oil 
from Indian fennel is 0.7 to 1.2 per cent., and according to the Indian Pharma- 
ceutical Codex (1952) it varies from 1.0 to 2.9 per cent, and about 8.8 to 15.8 per 
cent, of fixed oil. This yield is rather low in comparison to the other sources 
as will be seen from, the figures stated below: 


Variety 

French sweet 
German (Saxon) 
Indian 
Russian 
Galician 
Japanese 


Fennel Fruits 


Percentage of Oil 


2.1 

47 

0.72 

4.8 

4.4 

2.7 


In German, Russian, and Galician fennels the essential oil content is high 
and it contains about 60 per cent, of anethole and 18 to 22 per cent, of the ketone, 
fenchone, CioHjeO. The oil of sweet or Roman fennel contains little or no 
fenchone, Japanese contains about 10 per cent, and Indian about 6.7 per cent of 
fenchone. Oils containing little fenchone usually have a high anethole content. 
Anethole, CioHjjO, is a phenolic ether, it readily separates from the oil on cooling,' 
^rticularly if a crystal of anethole be added. Its presence in the ‘bitter’ oils of 
f^el gives them their distinctive taste. According to Rao, Sudborough and 
atson the characteristics of the oil obtained by them from Indian fruits 
purchased from Bazaar and by a previous worker are: sp. gr. at 1S°C 09680 
to OmT; opt. rot at 2S°C. +11.7° to +21°; np'», 1.53SS to 1.5383; congealing 
^tn , . to +9.0° ; and solubility 1 in 1 volume of 90 per cent, alcohol, 

mse constants are within the limits of those of the commercial sweet fennel oil. 
nie oil contains over 70 per cent, of anethole and 6 per cent, of fenchone. 

The fennel oil is an aromatic carminative, and is employed in the treatment 
Of COhe m children. It is largely used in Europe in culinary preparations «nd in 
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the manufacture of cordials and liqueurs. It does not appear to be much used in 
perfumery, but is occasionally employed in scenting soaps. The fruit, after 
distillation of the essentiol oil, is a valuable cattle food as it contains 
14 to 22 per cent, of proteins and 12 to 20 per cent, of fat. 

From the point of view of commercial exploitation, the low yield might be 
prejudicial to the growers. Pure anethole has also been placed on the market 
so that the importance of the oil has to a great extent gone into the background. 
Further investigations should be carried out to determine whether by proper and 
scientific cultivation this yield can be increased or not. 
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GAULTHEBIA FRAOBANUSSIMA WaU. (Ericace») 

Indian Wintergreen 
Vern. — Jav. — Gandapuro, 

Oil of gaullheria (oil of wintergreen) is largely used in medicine as ail 
external application for rheumatic affections, sciatica, neuralgia, etc. It is a very 
popular remedy and seldom will a prescription for aches and pains be met with 
where the physician does not use this drug. In almost all the proprietary balms, 
liniments or ointments, oil of wintergreen or its chief constituent methyl-salicylate 
occurs to a greater or lesser extent. Apart from its use in medicine, it is also 
used as a flavouring agent in tooth pastes, etc. 

Oil of wintergreen is obtained by distilling the leaves and sometimes the 
whole herb of G. procumbens, a plant indigenous to the United States of America. 
A similar oil is distilled from the wood and bark of Betula lenta (the sweet birch) 
which grows profusely in the mountains of the Carolinas, Tennessee, Kentucky 
and Pennsylvania and this is now largely sold as wintergreen oil. The chief 
constituent of both these oils is methyl-salicylate^ but the sweet birch oil differ 
slightly in composition from the true wintergreen oil. The composition of the 
two oils, according to Power and Kleber is as follows : 

Oil of Sweet Birch 
Methyl-salicylate 99.8 per cent. 

Paraffin 

An aldehyde or ketone 
Ester 

Optically inactive 

The British Pharmacopoeia allows the use of both oils under the name of 
'Oil of Gaultheria* while the United States Pharmacopoeia, recognising that these 
oils are composed chiefly of methyl-salicylate has made methyl-salicylate official. 
But all the three articles namely synthetic methyl-salicylate, oil of gaultheria and 
sweet birdi oil are allowed by the authorities provided the label states which 


Oil of Gaultheria 
Methyl-salicylate 99.0 per cent. 
Paraffin 

An aldehyde or ketone 
Ester 

A secondary alcohol 
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source has been employed. Methyl-salicylate has further been discovered in many 
plants of the families, Betulacese, Rosacea;, Polygalaceae, Ericaceae, Leguminosae, 
etc., growing in different parts of the world, but the active prindple in some of 
them is present in too small quantities to be of any commercial value. 

G. fragrantissima Wall., grows freely in the Nilgiris, in Travancore, near 
Toungoo in Burma and particularly in Assam. It is found from Nepal to Bhutan 
at .altitudes of 6,000 to 8,000 ft. and also on the Khasia hills and Western ghats. 
Puran Singh (1917) studied its distillation products with a view to its commercial 
exploitation. He found that only the Assam herb contains sufficient oil for 
commercial purposes. The results of his experiments were as follows ; 

Fresh Herb Dry Herb 

(1) Nilgiris Gaultheria 350 lb. 0.036 per cent. 0.067 per cent. 

(2) „ „ . .. 500 » 0.120 „ „ 0.23 „ „ 

(3) Assam „ .. 350 „ 0.65 „ „ 1.2 „ „ 

The properties of the Indian wintergreen oil have also been found to be 
very similar to those obtained from other countries. The constants of the Assam 
oil are as follows: Specific gravity 1.185; optically inactive; soluble in 6 parts 
of 70 per cent, alcohol ; methyl-.salicylate content 99.1 per cent. Refractive index 
at 20°C., 1.S37 to 1.539, colourless or nearly colourless, with a cliaracteristic 
strong odour and sweet, aromatic pungent taste. 


Economic Aspects. — It will be seen that methyl-salicylate constitutes from 
95 to 99 per cent, of oil of wintergreen and oil of sweet birch. Oil of winter- 
green was formerly used largely for the manufacture of ‘natural' salicylic acid. 
The situation has changed considerably since the production of synthetic methyl- 
salicylate from coal tar. For some time the natural product was still preferred 
on account of the presence of certain objectionable impurities in the synthetic 
methyl-salicylate. The manufacture of the latter has now reached such a state 
of perfection that the natural product from wintergreen possesses no advantage. 
The price of the synthetic product is also much cheaper than the natural product. 
Furthermore, oil of gaultheria, according to the British Pharmaceutical Codex, 
may give rise to an eruption at the site of application much more frequently than 
the synthetic product. It is not surprising, therefore, that the synthetic product 
has largely supplanted the natural in general use. 


Though the outlook of the commercial utilisation of the natural product from 
G. fragrantissima of India does not seem very bright, there is no reason why the 
existing resources should be allowed to go waste and why proper investigation 
should not be taken up. According to Puran Singh (1917) the yield of the oil , 
from the Indian plant is rather low, but by improved methods of distillation the 
yield of the oil could probably be increased. Experiments carried out in Giennany 
by Ziegelmann show that by macerating the material some time before distillation 
a better yield is obtained. This will be evident from the following statement: 


Yield of Oil per cent. 

(Sweet Birch Bark) 

0.30 (no maceration) 

041 (maceration 12 hours at 40'’C) 


Yield of Oil per cent 
(Gaultheria Leaves) 
070 
1.30 



iNblAN (JteNtlAt^ l^i 

It IS probable, therefore, that if improved methods of extraction are followed 
as in Germany, gaultheria oil production in India may be a profitable proposition 
with cultivation to ensure regular supplies, the oil could be produced in Assam 
at Rs. 1-10 as compared to Rs. 4 per lb. for the synthetic methyl- salicylate. 
Though the price of the synthetic product has come down considerably 
(Rs. 2-8 per lb.) still there is handsome margin of profit left for the producers. 
India can at least supply her own needs of oil of wintergrecn from the resources 
existing in her own soil. 
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6ENT1ANA KUBROO Boyle (Gentianacese) 

Indian Gentian Root 

Vern. — B eng. and Hind. — Karu, Kutki; Bomb. — Phashanvcda; (luj.- -Pakhan- 
bhed; Punj. — Nilkant, Kamcdphul 

PICBOBHIZA KUBBOOA Linn. (Scrophulariaceae) 

Vern, — Sans. — Katuka, Katurohini; Hind, and Beng. — Katki, Kuru; Punj. — 
Kali kutki; Bomb. — Balkadu; Tam. — Katuku-rogani; Arab, and Pers. — 
Kharbaqe-hindi; Kash, — Kour, 

Gentian has been known as a medicine from antiquity, and many of the 
complex preparations handed down from the ancient Greek and Arabian physicians 
include it among their ingredients. It is one of the most important bitters in 
the Pharmacopoeia and is very extensively used. It possesses in a high degree the 
tonic properties which characterise all the simple bitters. On account of its 
aromatic properties it is agreeable to take and because of the absence of tannin it 
has no astringent action. It is, therefore, preferred to many other bitters and 
enters into most of the stomachic and tonic prescriptions of modern practice. The 
official source of the drug is the rhizome and roots of G. lutea (the common 
European yellow gentian ) — z handsome perennial herb growing in the Alpine and 
Subalpine regions of central and southern Europe. The dried roots in cylindrical 
pieces, entire or longitudinally split, are imported extensively into India. Several 
species of Gentian, e.g., G. kurroo, G. decumbens, G. tenella, etc., are met with 
in the mountainous regions of India, but these are not utilised to any extent in 
medical practice, though all the varieties are to a greater or less extent characterised 
by the bitterness of their stems and roots. G. kurroo appears to be the best known 
and most widely employed species as a substitute for the official drug and is 
now recognised in the Indian Pharmaceutical Codex, 19S2. This is a small herb 
with a handsome blue flower common in Kashmir and north-west Himalayas 
at an altitude of 5,000 to 11,000 ft. The plant grows in mountainous places and 
shows very poor adaptability in situation beyond its natural range. For its best 
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development under cultivation, partial shade is helpful. It takes some years for 
the plants to produce flowers and a considerable time elapses tlefore the roots 
reach marketable size. It grows on bare hill sides as well as on the ledges of 
rocks. It is largely exported from the hills to the plains but on account of the 
fact that no detailed chemical study of the composition has been done so far, 
medical men and manufacturers of pharmaceutical products cannot make use 
of them. A sample of the roots of this species received from Kashmir, was 
analysed with the following results: 


Gentiam kurroo Gentiana lutea 

(B. P. Standard) 

Aqueous extract 20 per cent. 30—40 per cent. 

Ash 0.70 per cent. Not more than 6 per cent. 

Gentiopicrin Nil 1.5 per cent. 


It will appear from the above, that this species of Gentian does not contain 
gentiopicrin, which is considered to be the active principle of G, lutea. From the 
scientific standpoint, therefore, the G. kurroo roots cannot be used as a substitute 
for the official drug. According to the British Pharamaceutical Codex, however, 
the process of drying of the gentian roots may have a marked effect on their 
ultimate composition. Gentiopicrin, the active principle, is present in fresh 
G, lutea roots and if these are allowed to undergo slow drying, Gentiopicrin is 
likely to be hydrolysed, to a greater or less extent, by fermentative changes with 
consequent diminution of water-soluble substances. It is, therefore, possible that 
the absence of gentiopicrin and the lack of aqueous extractives in the G. kurroo 
roots, is due to the process of drying adopted in Kashmir before the samples were 
sent to the Dehra Dun Institute for analysis. According to I. P. C. (1952) roots 
contain a bitter principle, 20 per cent, of yellow brittle, transparent resin resembl- 
ing mastic. The resin is neutral and tasteless, insoluble in alkali solution. It 
does not conatin the gentiopicrin the supposed active principle of G. lutea. 

It will be useful, in this connection, to discuss P. kurrooa Linn., as this is very 
commonly used either as an adulterant of or as a substitute for G. kurroo. Great 
confusion exists with regard to the identity of these drugs as the name katki is 
employed in the vernacular to mean both of them. P. kurrooa is considered in 
the indigenous medicine to be a valuable bitter tonic almost as efficacious as gentitin* 
Further, it has the reputation of being an antipcriodic and cholagogue. The plant 
is found in north-west Himalayas from Kashmir to Sikkim. Specimens of the 
plant have been collected from Garhwal, Chamba, Hazara District, Kashmir, Gilgit, 
north-west Himalayas and Sikkim Himalayas. The plant is a more or less hairy 
herb, with perennial woody bitter rhizome about 15-25 cm. long, clothed with 
dry leaf bases. It appears to be fairly extensively used in those localities by 
the people and there is also evidence to show that a fairly large quantity is collected 
and sent down regularly to the plains. The main supply of the root is met 
from the north-west and Sikkim Himalayas. The plant may be cultivated at higher 
altitudes in the Himala 3 ^s between 9,000 to 15,000 ft. Propagation may be 
effected from the rhizomes but natural propagation is effected from the seeds* 
A. systematic chemical investigation of the roots was undertaken with a view ^ 
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determine the active principles responsible for its action, 
different solvents the following results were obtained: 

Petroleum Ether Extract 
Sulphuric Ether Extract 
Absolute Alcoholic Extract 
Aqueous Extract 


On extraction with 


1.49 per cent. 

3*45 »» »» 

3242 „ » 

846 „ „ 


On further examination of different extracts, it was found that — (0) Petroleum ether 
extract contains a trace of an alkaloid and a waxy substance melting at 39® C, (b) Sulphuric 
ether extract contains a glycoside, tannins and organic acids, (c) Alcoholic extract contains 
a glycoside, resins, etc. (d) Aqueous extract contains sugar, large quantities of bitter 
substance, etc. 

The percentage of the bitter substance in the drug was found to be 26.C per cent. A 
glycoside was obtained as a cream coloured amorphous powder, extremely bitter and hygros- 
copic having a specific rotation of —100® (in aqueous solution). It is freely soluble in water, 
acetone, alcohol and acetic ether; insoluble in chloroform, benzene, ether, etc. 

From the above it will appear that Picrorhiza contains a fairly large per- 
centage of bitter substance. As the pharmcacological activity of gentian depends 
on the bitter principle contained in it, P. kurrooa Linn, is used on a more extensive 
scale in cases where bitters arc indicated. It is a recognised substitute in Indian 
Pharmaceutical C!odex 1952. 
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GLYCYRRHIZA GLABRA Linn. (Leguminosse) 

Liquorice 

Vern. — Beng. and Bomb. — Jashtimadhu; Guj. — Jethimadha; Hind. — Mulhatti, 
Jethimadh; Punj . — M uleti; Sans. — Madhuyashti, Yashtimadhu; 
Tam. — Adimaduram; Tel. — Atimaduramu, Yashtimadhukafn, 

G, glabra or liquorice has been known in pharmacy for thousands of years. 
In old Chinese pharmacy, it was considered to belong to drugs of the first class 
and to it was ascribed the property of rejuvenating those who consume it for 
long periods. It was used to allay thirst, feverishness, pain, cough and distress 
of breathing. For many centuries China has used large quantities of liquorice, 
and many preparations of it are still sold in Chinese apothecary shops. Gly- 
cyrrhiza plays an important part in Hindu medicine and is one of the principal 
drugs of the ^Susruta*. In ancient Egypt, Greece and Rome glycyrrhiza was also 
frequently used. Liquorice is referred to by Theophrastus. The Roman writers 
referred to it as Radix dulcis, but it does not appear to have been cultivated 
in Italy until about the thirteenth century. Its cultivation in England has been 
traced back as far as the sixteenth century. Evidence shows that it was much 
used in Europe in the middle ages. It is interesting to find that even to this day 
liquorice is maintaining its place in tnediwe and pharmacy. 
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The dried roots of this plant are commonly sold by drug sellers in the Indian 
bazars* Indigenous liquorice is obtainable in Baluchistan and N. W* F. P. 
(Pakistan) but has not been reported to be growing in India. The main supply 
of the root is imported from the Persian Gulf, Asia Minor, Turkestan, Siberia, 
etc. It is also cultivated in China, France, Germany, Italy, etc. 

The Plant Yielding Most of the Commercial Drug. — G, glabra var. 
iypica Reg. and Herd., a plant about 4 or 5 ft. high bears typical 
papilionaceous flowers of a purplish blue colour. The underground portion 
consists of long roots and thin rhizomes or stolons. The principal root divides 
just below the cronm into several branches which penetrate the soil to a depth 
of 4 ft. or more. A considerable number of stolons are also given off, which 
attain a length of 5 or 6 ft. but run nearer to the surface than the roots. This 
plant is grown in Spain (Old Castile, Navarra, Aragon, Catalonia, Valencia, and 
Andalusia), Italy (Calabria and Sicilv), England (Yorkshire), France, Germany, 
and the U. S. A. 

G. glabra Linn, var. glandulifera Wald, and Kit. is abundant in the w’lld state 
in Galicia and central and southern Russia. The underground portion consist of 
a large rootstock, which bears numerous long roots but no stolons. 

G. glabra var. violacea r>oiss., yields the ‘Persian’ liquorice, which is collected 
in Iran and Iraq in the valleys of the Tigris and Euphrates. As its name implies, 
it bears violet flowers. 

Production and Commerce. — The plant growls wild and is cultivated in 
.Southern Europe, Syria, Iraq, Turkey, Greece and Russia; these are the chief 
sources of export. The Commercial supplies of the root come from Barcelona, 
Alicante, Seville, Spain, Iraq, Russia, Leghorn, Italy, Smyrna, Alexandretta, 
Haifa, Syria, Greece, Egypt, Balgium, France and Germany. The root is usually 
named after the country in which it was grown. The plant is found growing in 
the N, W. Provinces in Pakistan in a wild state and large quantities of these roots 
are annually imported into India. There is a good trade in this root and U. S. A. 
alone consumed in 1939 an average of 62,330,968 lb. of liquorice root and 466,269 lb. 
of liquorice extract. In 1940, U. S. A. imported 56,247,857 lb. of root. Spain 
is the largest producer of cultivated liquorice. Chinese liquorice root is of very 
good quality and is obtained from G, malensis. 

Uses. — It is considered a demulcent, expectorant and flavouring agent. The 
powdered liquorice root is used for various pharmaceutical purposes as in the 
preparation of pills, either to give due consistence or to cover their surface and 
prevent them from cohering and as a diluent of powdered extracts, etc. As a 
remedial agent it has almost entirely been replaced by the extract. The preparations 
of liquorice are very popular in Western medicine as a mild laxative. They are 
also largely used as constituents of cough syrups, throat lozenges and pastilles. 
The chief role which liquorice is playing in pharmacy is in covering the acrid taste 
of man/ nauseous drugs, particularly senna, aloes, chloride of aluminium, senega, 
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hyoscyamus, turpentine^ etc. For relieving pain, discomfort and other symptoms 
caused by acrid matter in the stomach, it is wonderful. It seems to remove the 
irritating effects of acids in a better way than alkalies. It is used by the practi- 
tioners of the indigenous systems as a tonic, as a demulcent in catarrh of the 
genito-urinary passages and as a mild laxative. The importation of this drug 
is of some consequence from the economic point of view, as it is not only used 
in medicine, but has also been employed in the dyeing and the tobacco industries. 
As a remedial agent it has almost been entirely replaced by the extract. 
Most of the liquorice is used by the tobacco manufacturers in the flavouring 
of tobacco. It is also consumed in a fair quantity in the candy industry. The 
residual matter of the root after extracting liquorice is used as a fertiliser for 
mushrooms and in the manufacture of loam fire-extinguishers. Only a small frac- 
tion of the drug is collected in the country, large quantities of the crude drug and 
its preparations are being imported. The plant is easy to grow, especially in river 
valleys in hot regions. 

Cultivation. — The plant requires a soil 3 to 4 feet deep or more having a 
light, loamy and stone-free texture. It is usually grown continuously on the same 
land. Uprooting of the plant is done in November or October and this moves 
the soil to a depth of 2 to 3 ft. The soil is then levelled and planting ridges 2 ft. 
wide and 1 foot apart are marked out. The rows are enriched with farmyard 
manure at the rate of IS to 20 tons per acre and the soil from the intervening 
spaces is drawn up over the manure to form rounded ridges whose summits are 
about 15 in. above the level of the alleys or spaces. The planting is done from 
old crowns of the lifted roots cut into pieces of 4 in. long. The plants are also 
produced from runners or underground stems which are cut into pieces 4 inches 
long, each having at least 2 buds. The planting is done in March or early April 
when the sets are dibbled in, being usually placed in groups of three with a space 
of 12 in. between each group. The centre set of every other group consists of an 
old crown which is placed at the summit of the ridge with the two other sets of 
the group on either side, approximately 10 in. apart. The crowns are covered 
with 2-3 in. of soil. Dry conditions at planting .time and for the next two months 
give best chance for a good crop. If cold weather prevails in May or June, 20 to 
40 per cent, of the sets may fail to grow. This forms one of the chief hazards 
of liquorice cultivation and in conjunction with the high costs of lifting, must 
weigh heavily in favour of low priced liquorice collected wild. During the summer 
the land is kept clean, and in November the canes are cut down to within 1 in. 
of the ground. Liquorice occupies the land for a period of five, or sometimes 
four years. Many growers intercrop for the first two years by planting carrots, 
potatoes or cabbages between the ridges. Uprooting is done in autumn. The main 
crop is raised in October, although some growers begin at the end of September, 
in order to secure the better prices obtained in the early market, and all lifting is 
finished in November. A trench 2 ft. deep is first made at the side of the ridges ; 
then by working inwards, the soil is loosened from the root so that they can be 

24 
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pulled out. A yield of two tons of roots per acre for baling, plus 3-4 cwt of 
trimmings or offal, is considered satisfactory. 

Recently, the authors introduced the plant into Jammu and Kashinir in 
experimental nurseries. The plant fared well in Baramulla, Srinagar and Jammu* 
The analytical results of experimental harvest from the Srinagar nursery is given 
below: 

Srinagar B. P. and B. P, C. 

Total Ash, per cent. — — 9.2 Not more than 10 of unpeeled roots. 

Acid-insoluble Ash, per cent. — 5.6 Not more than 2.5 of unpeeled roots. 

Water-soluble Extractives, per cent 23.3 Not less than 20 

Glycyrrhizin, per cent. ««.. 3.6 2 to 7 

Starch, per cent. — — 4.6 Glucose, sucrose, starch, about 30. 

Garratt: starch not more than 6. 

Constituents, — The chief constituent of liquorice is glycyrrhizin, which is 
present in the drug in the form of the potassium and calcium salts of glycyrrhizic 
acid. Glycyrrhizic acid is not a glycoside since it yields on hydrolysis one molecule 
of glycyrrhetic add and two molecules of glycuronic acid but no sugar. 
Glycuronic acid is, however, very closely related to the hexose sugars, and 
glycyrrhetic acid has a haemolytic action like that of the saponins. Liquorice 
also contains glucose (up to 3.8 per cent), sucrose (2.4 to 6.5 per cent.), bitter 
principles, resins, mannite, asparagine (2 to 4 per cent.), and fat (0.8 per cent). 
Glycyrrhizin is reported to be approximately 50 times as sweet as cane-sugar and 
its sweetness is detectable at a dilution of 1 : 15,000. 

Substitutes and Adulterants. — ^Manchurian liquorice, which is derived 
from G. uralensis is chocolate brown in colour with exfoliating cork and differs 
from G. glabra in internal structure, the medullary rays being curved and lacunae 
present in the wood. It appears to contain about as much glycyrrhizin as the 
other varieties, but only traces of sugars. American or wild liquorice is the root 
of G. lepidota (Nutt) Pursh. which grows wild in the western part of the United 
States and lower Canada. It contains up to 6 per cent, of glycyrrhizin. The 
roots of Abrus precatorius Linn, commonly known as wild Liquorice, Indian 
Liquorice or Liquorice bush is reported to be used as a substitute for genuine 
roots but for its toxic properties it can not be recommended for the purpose. 

Pharmacology of Liquorice. — Liquorice preparations, being demulcent 
expectorant and pleasant tasting, have been widely prescribed as ingredients in 
cough mixtures and as flavouring agents. Revers in Holland noticed that patients 
taking liquorice preparations sometimes put on weight and developed swelling of 
the ankles. Further work carried on at Amsterdam University revealed that when 
liquorice was taken orally it caused salt and water retention while, simultaneously, 
Acre was an excessive loss of potassium. Since there was now more fluid than 
before in circulation, there was increased work for the heart; a higher filling 
pressure from the veins, an increased volume output and an increased pressure 
in the arteries with each beat. After some time, the circulation got adjusted back 
again leading to increased salt and water loss. On stopping liquorice potassium 
jhegan to accumulate. 
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This effect is the same as that observed with desoxycorticosterone acetate 
(DOCA). Strong and Roussak working independently in Britain arrived at the 
conclusion that liquorice flavour was responsible for upset in the electrolyte balance 
in tuberculosis patients treated with para-aminosalicyclic acid. Groen and his 
colleagues treated a number of patients of Addison’s disease successfully with 
liquorice. Others, however, did not get satisfactory response. On the contrary, 
Borst and Moluysen found that liquorice regularly produced DOCA-like effects 
in normal people but not in patients with Addison’s disease. Borst and Moluysen 
have reported recently that liquorice shows DOCA-like activity when it is adminis- 
tered simultaneously with cortisone. The probable explanation is that liquorice 
exerts its DOCA-like effect only if the adrenal gland is producing a certain 
minimum quantity of cortisone or related steroids. 

Card has suggested that the active principle may be glycyrrhetinic acid. It 
would, therefore, be wise to avoid the use of liquorice as a flavouring agent in 
patients suffering from the following conditions: heart failure, hypertension, 
kidney diseases, obesity, and disorders associated with pregnancy. 
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HEMIDESMUS INDICUS B. Br. (AsclepiadMeie) 

Indian Sarsaparilla 

Vern. — ^^Sans. — Ananta, Sariva\ Hind. — Magrabv,) Bcng. — Anantamul; Tam. — 
Nannari; Pers. — Aushbahe-hindi, 

Sarsae radix is obtained from Smilax ornata (Liliaceae), a climbing plant 
indigenous to Costa Rica, and from other similar species found in Central America. 
It is commonly known as Jamaica sarsaparilla because it was formerly exported 
by way of Jamaica to various countries. 5*. officinalis comes from Honduras, but 
S, ornata is considered to be the best commercially. The important varieties of 
sarsaparilla and their sources as given in the U. S. P. XIV (1950) are as follows: 

Variety and 

Geographical Source Synonyms Botanical Source 

Mexican Vera Cruz or Grey Smilax aristolochicefolia. 

Honduras Brown Smilax regelii, 

Ecuadorian Guayaquil Smilax febrifuga. 

Central American Costa Rica or “J^ttnaican’' Undetermined spp. 

This plant has had a vague reputation in the treatment of nutritional disorders 
and syphilis for ages. It is also used in chronic rheumatism, skin affections and 
as a blood purifier. Many of the chemical researches on sarsaparilla have been 
made on material of doubtful origin and it is said that much of the commercial 
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drug is almost inert owing to age. A sample of Jamaica sarsaparilla examined 
by Power and Sal way (1913) contained a crystalline glycoside, sarsaponin, 
Q4H7eO20.7H2O, which yielded on hydrolysis sarsapogenin, C26H42O3 and 
glucose. A tentative structural formula has been proposed for sarsapogenin by 
Fieser and Jacobson (1938). The drug also contained the sterols sitosterol, 
C27H46O, and stigmasterol, C30H50O; sitosterol d-glucoside; a new crystalline 
dicarboxylic acid, sarsapic acid, C6H4O6; glucose, fatty acids, and about 1.25 per 
cent, of resinous matter. Recent researches have proved conclusively that the 
active principles of sarsaparilla consist of an enzyme, an essential oil and a saponin, 
none of which has any action in syphilis and other conditions for which it is used. 
Whilst its mode of action is obscure it may stimulate the defensive mechanisms 
of the body or increase intestinal absorption of other drugs. It is widely used 
as a vehicle (particularly in the U. S. A. where a Fluid Extract and compound 
syrup are official) and large quantities are employed in the manufacture of non- 
alcoholic drinks. Large quantities of sarsaparilla and its preparations are imported 
into India annually. From the reports of the sea-borne trade of India it appears that 
sarsaparilla to the value of Rs. 40,000/- was imported into India during 1928-33. 

Two plants allied to sarsaparilla grow largely in India ; these are Saccolahium 
papillosum and Hemidcsmus indicus. The root of Hemidesmus indicus, known 
as Indian sarsaparilla*, has long been employed in Southern India as an alterative 
and tonic. It is a climbing plant plentiful in Northern India, common in Bengal, 
and in the Deccan extending to Travancore and Ceylon; it also grows in the 
Bombay Presidency. In the ancient literature the plant has long been mentioned 
as a very important medicine. In 1831 Ashburner called the attention of medical 
practitioners of Europe to this plant and in 1864 it was admitted to a place in 
the British Pharmacopoeia. It, however, soon, lost its reputation owing to the 
fact that the materials sent from India were often adulterated or deteriorated in 
quality. However, it occupies an important place in the Indigenous system of 
medicine as a valuable and suitable substitute of the European Sarsaparilla which 
is obtained from Smilax ornata Hook, and other allied species. According to the 
difference in species, the roots of Smilax are known in the market as Honduras, 
Texas, Mexican, Jamaican, and other varieties of Sarsaparilla. The Indian 
Sarsaparilla of commerce is obtained from the roots of Hemidesmus Indicus, In 
commerce it is met with in small bimdles consisting of tortuous roots and root 
bits of one or more plants bound together with a wisp of the root stem. 

The plant is not cultivated anywhere on a scientific basis in India as it grows 
wild all over the country. Agricultural methods and practices if applied to this 
plant is sure to bring out an improved quality of crops. The roots are consumed 
in large quantities in India and it was more so during the last war when the 
foreign supply of Imported Sarsaparilla (Import figure Rs. 50,408 in 1939-40) 
was stopped. The roots yield by simple distillation with water a steroptene, which 
is supposed to be a volatile acid. The root also contain an essential oil of which 
about 80 per cent, consists of a crystalline material, 2-hydroxy-4-methoxyben2al- 
dchyde. The odour of the drug is due to coumarin. In addition, two sterols were 
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isolated: hemidosterol and hemidesmol. The roots also contain resins, tannin and 
very slight amounts of a glycoside. Qinical trials show that its medicinal value is 
in no way inferior to the imported sarsaparilla. 
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HYOSGYAMUS MUTICUS Linn. (Solanaceas) 

Henbane 

Vern. — Hind. — Khurasani ajvayan, Kohee bhang; Beng. — Khorasani ajowan. 

The seeds of hyoscyamus have been used by the Mohammedan physicians for 
a long time, but although it is a native of the Himalayas it does not appear to have 
been used in the Hindu medicine. Henbane, probably the continental H. albus, 
was known to Dioscorides and was used by the ancients. Henbane was used in 
England during the Middle Ages. After a period of disuse in the eighteenth 
century the drug was restored to the London Pharmacopoeia of 1809 largely 
owing to the work of Storck. 

//. muticus is reported to be growing in north-western Himalayas especially in 
West Punjab, Sindh, Baluchistan (Pakistan) and Afghanistan. The plant has 
been cultivated in Saharanpur, Lyallpur and Kashmir on an experimental scale. 

H. muticus is a herbaceous perennial, 30 to 90 cm. high, branches clothed 
with soft woolly hairs and roots creeping exceedingly. Cauline leaves are stalked, 
scattered 10-20 X 5-12.5 cm., the lowest being largest. The petals of flowers arc 
lurid yellow or nearly white. The limb is pink outside and darker pink inside, 
veined and often with deep purple spot at the base. The crude drug consists of 
dried leaves and flowering tops of the plant collected soon after the plant has 
flowered. There is a good trade in India in this crude drug. It is mentioned in 
the Indian Pharmacopoeial List, 1946 as a source of Indian Hyoscyamus and it 
is used as a substitute for H. niger. It contains higher percentage of total alkaloids 
than the former one. 

Cultivation. — ^The plant is cultivated in India in Jammu and Saharanpur but 
on very limited scale. The methods of cultivation are the same as those applicable 
to H, niger. It is reported to be growing in large patches along the river banks in 
the West Punjab and Sind. 

Constituents. — The dried leaves and flowering tops yield from 0.5 to 

I. 34 per cent, of total alkaloids consisting mainly of hyoscyamine. Recently, it 
has also been observed here that besides Hyoscyamine it also contains 0.02 per 
cent, of Hyoscine. Kapoor, Handa and Chopra procured the seeds from Sudan 
and raised them at Jammu (1,000 ft.) and at Yarikhah (7,000 ft.). The seeds 
sown in Jammu germinated in 3-4 weeks and the leaves collected thereof gave on 
analysis 0.35 per cent, alkaloids. The seedlings raised at Yarikhah did not survive 
the frost. The International Pharmacopoeia requires the drug to contain not 
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less than 0.5 per cent, of alkaloids calculated as hyoscyamine. Ahmed and Fahmy 
found about 1.7 per cent alkaloids in the leaves, 0.5 per cent, in the stems and 
2.0 per cent, in the flowers. The Chief alkaloid is hyoscyamine. Some antho- 
cyanin pigment is also present. 

It is indigenous to desert regions in Egypt, Arabia and Persia and Sudan and 
has been introduced into Algiers. In Egypt it is collected from wild plants by 
Arab shepherds. The export of viable seeds from Egypt is prohibited by law. 
References : — 

(i) Trease, G. E., 1952, Text Book of Pharmacounosy, 503; (2) Ahmed, Z. F., and 

Fahmy, I. R., 1949, /, Amer, Pharm, Assoc. (Sci. Ed.), 38, 478; (3) Ahmed, Z. F., and 
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HYOSGYAMUS NIGER Linn. (Solanacese) 

Henbane 

Vern. — Sans. — Parasikaya; Hind. — Khurasani-ajvayan; 

Beng . — Khorasani ajowan; Bomb. — Khorasani-owa ; 

Tam. — Kurasaniyomam. 

H. niger or henbane is a well-known plant used for its sedative and anti- 
spasmodic properties. According to Hocking, the plant was originally a denizen 
of Eurasia. It is now distributed throughout Europe, from Portugal and Greece 
in the south to Norway and Finland in the north. It also occurs in Caucasia, 
Iran, Asia Minor, North America and in Siberia. In India, the plant grows in 
Jammu and Kashmir State, Himachal Pradesh and the Ktimaon hills in Uttar 
Pradesh. In Jammu and Kashmir the plant grows wild throughout the valley and 
even at such remote places as Shankaragarh, Gurikote beyond Kamri Pass 
(14,000 ft.) and Leh (11,000 ft.) in the inner dry valley of the North-Western 
Himalayas. For commercial purposes the plant is collected from around 
Pehalgam, Aru, Gulmarg, Shopiyan, Anantnag, Baramulla, Bandipur, etc. in the 
Kashmir valley. The dried leaves and flowering tops of H. niger are 
used for medicinal purposes. Henbane growls in two distinct forms, viz. (a) annual 
and (b) biennial. 

The following difference between the growing plants of H. niger 
used for pharmaceutical preparations may be of interest : 

First Year Biennial Second Year Biennial Annual 

Stem very short. Stem branched and up to Stem simple and about 

1.5 m. high. 0,5 m. high. 

Leaves in a rosette near the Leaves sessile, ovate-oblong Leaves sessile. Smaller 
ground. Ovate-lanceolate to triangular ovate, 10 to than those of Ae 
and petiolate up to 30 cm, 20 cm. long. Margin deeply biennial plant, with a 
fbe lamina being up dentate or pinnatifid. Very less incised margin 
to 25 cm. long. Hairy. hairy, especially in the and fewer hairs. 

neighbourhood of the mid- 
rib and veins. 
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First Year Biennial Second Year Biennial Annual 

Does not normally flower in Flowers May or June. Flowers July or 

the first year. G)rolla yellowish, with deep August. Gjrolla paler 

purple veins. in colour and less 

deeply veined. 

On the basis of the analysis of a few commercial samples, Forsdike and 
Jhonson stated that the alkaloidal content of the Indian henbane is much below 
the official standard. The authors collected for analysis leaves from wild and 
cultivated plants growing in Kashmir and other parts of India. The specimens 
were found on an average to contain the following percentage of alkaloids : 


Drang (Kashmir), wild 

.... 

.... 

.... 0.076 per cent. 

Gulmarg, wild 



.... 0.066 „ „ 

Srinagar, cultivated 



.... 0.051 „ 

N.W.F.P. wild 



.... 0.047 „ „ 

Lyallpur, cultivated 



.... 0.025 „ „ 

Saharanpur, cultivated 



.... 0.035 „ „ 

Jammu, cultivated 



.... 0.044 „ „ 

Thus it is seen that hyoscyamus leaves collected from wild or cultivated plants 


in Kashmir at an altitude of 5,000 ft. or above have alkaloidal contents well up to 
and even above B. P. or U. S. P. standards (0.051-0.076 per cent). The 
alkaloidal content of the leaves at lower altitudes or in the plains at Saharanpur, 
Lyallpur or in the N. W. F. P. (Pakistan) is much below the official standards. 
This is further supported by analytical data of bulk samples of the drug carried 
out at the Drug Research Laboratory (Manufacturing Section) during the past 
several years. The entire crop for processing came from Kashmir.* The 
alkaloidal contents of the crops for the past several years are stated below : 


1945 

.... .... 0.058 per cent. 

1946 

.... 0.062 „ „ 

1949 

.... 0.049 „ „ 

1950 

0.044 „ 

1951 

.... 0.051 „ „ 

The present output of the drug from natural sources in Kashmir is limited 
and falls much below the growing demand of the pharmaceutical industry in India 

and a considerable quantity 

of the drug and its preparations are, therefore. 


imported. Collection from distant scattered habitats entails heavy expenditure and 
the yield of the active principles is variable. 

Cultivation in India. — The first record regarding the cultivation of 
Hyoscyamus in India according to Watt is made by Royle in 1839. He reported 
that henbane was successfully grown and converted into extracts for medical store 
depots at several stations in the plains of India. Later records show that it was 
successfully cultivated in Calcutta, Saharanpur, Agra, Ajmer, Bombay and. the 
Nilgiris. Subsequently cultivation dwindled and most of the Hyoscyamus required 
for home consumption was imported from Europe. Even the seeds (Ajwain 
Khorasani) were imported from Iran and Kabul. 
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Jammu and Kashmir: To supplement the present supply position of 
Hyoscyamus, its cultivation on an experimental scale was started at a number of 
nurseries in Jammu and Kashmir by the Forest Department in collaboration with 
the Drug Research Laboratory in areas where the drug with a high alkaloidal 
content occurs. The leaves collected from these nurseries at the time of flower- 
ing had the following alkaloidal contents : 

Drang (7,500 ft.) .... .... 0.084 per cent. 

Yarikhah (7,000 ft.) .... .... 0.081 „ „ 

Srinagar (5,000 ft.) .... .... 0.051 „ „ 

Baramulla (5,500 ft.) .... .... 0.044 „ „ 

Jammu (1,000 ft.) .... .... 0.044 „ „ 

It has been observed that levelled area, free from weeds is suitable for henbane 
cultivation. A well-drained fertile sandy loam or silt loam is also considered 
favourable for hyoscyamus farming. Slopy areas do not give a uniform crop, 
there being thicker growth at lower levels due to the seed being washed down from 
the top. 

Propagation of the plant is done by broadcasting the seed or by first raising 
it in nurseries and then transplanting in the field. The seed is sown broadcast in 
prepared soil at the rate of 2-3 lb. per acre in spring or in July -August. As the 
seed is very small, it is preferable to mix it with fine dry earth before sowing. 
When sown by a drill, the rows are kept 2 ft. apart. The seed is not covered by 
more than i in. of soil; if the weather is favourable, the seed germinates in 3-4 
weeks in spring and in 2-3 weeks in mid-summer. It is said that the seeds 
germinate more satisfactorily if they are first treated for 75 seconds with con- 
centrated sulphuric acid and thoroughly washed with water. Fairly uniform 
germination is then said to take place in twelve to fifteen days. The plant 
may be attacked by the potato beetle, and spraying with derris or pyrethrum may 
be necessary. The crop is harvested by hand picking the leaf in June — July at 
the time of flowering. The annual dies after the seed matures, but the biennial 
remains dormant under the snow after the first year’s harvest. In spring, it gives 
a tall branched stem with several leaves which are harvested at the time of flower- 
ing, viz., June-July. The seeds mature in September— October and are harvested 
by cutting the whole plant with a sickle or pulling out by the hand, It has been 
observed that H. niger (biennial) ^ves better yield per acre if propagated by 
the broadcast method. 

cultivated at Jammu (1,000 ft.) and in the plains of India 
(Saharanpur) as a winter crop. The seed is sown broadcast by drilling in lines 
2 ft. apart in well-prepared soil. When the seed germinates, weeding, hoeing and 
other operations are carried out. The plant requires irrigation in early stages of its 
growth. The popular belief that the annual contains higher alkaloid content than 
that of the first year leaves of the biennial has been found to be incorrect. The 
samples of leaves from the biennial and the biennial crops raised by 
transplantmg and broadcast sowing at Yarikah (7,000 ft.) were analysed rad no 
marked difference in their alkaloidal contents was observed. Fresh hyostyamus 
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leaves contain a large percentage of moisture and should be thoroughly dried 
before packing. Collection made during early spring contains about 90 per cent, 
moisture which in later months (September-October) falls to 70-80 per cent. 

Yield. — ^The average yield of the crop depends upon a number of factors, 
viz., the nature of the soil and the climatic conditions, irrigation, weeding, etc. It 
has been observed that forest soils or waste lands rich in organic manure give a 
good yield of the crop. No reliable data have, however, been collected regarding 
the yield of crop per acre. At the Drug Farm, Yarikhah, 2~3 mds. of dry leaf 
crop per acre were obtained. On an experimental scale the yield can be increased 
up to 5-6 mds. of dry crop per acre if the soil is ploughed three to four times 
and weeding, irrigation, etc., arc carried out at regular intervals. 

The Seed. — The seed is harvested in October-November when the whole 
plant is uprooted before the capsule dehisces itself. A single plant yields 
10,000 seeds per harvest. Seeds kept dry, remain viable for several years. 
Henbane seeds are dark-gray in colour, somewhat reniform in shape, and about 
1.5 mm. long. They have a minutely reticulated testa and an internal structure 
closely resembling that of stramonium seeds. Henbane seeds contain about 0.06 
to P.IO per cent, of alkaloids (hyoscyamine with a little hyoscine and atropine). 

Alkaloidal Content of the Drug. — The British Pharmacopoeia (1948) lays 
down that the drug should contain not less than 0.05 per cent, of alkaloids ; accord- 
ing to United States Pharmacopoeia (XIII), the drug should contain not less 
than 0.040 per cent, of alkaloids. A number of samples collected from the Drug 
Farm gave the following values for the alkaloidal content (per cent.) : 0.063, 
0.057, 0.0475, 0.057, 0.044,0.081, 0.092, 0.062, and 0.066. It is thus seen that 
cultivated plants improve in their alkaloidal contents. Attempts have also been 
made to procure seeds of hyoscyamus from abroad for cultivation in India and 
for making comparative study with the local variety. The plants raised from the 
seeds pbtained from U.S.A., Turkey and Oxford through the courtesy of UNESCO 
had the following alkaloidal contents: U. S. A., 0.063; Turkey, 0.062; Oxford, 
0.059 per cent. It is thus seen that the plant produced in Kashmir by cultivation 
compares favourably in its alkaloidal content with that grown in the western 
countries. Hyoscyamine is the chief alkaloid present, but it may be accompanied 
by a little hyoscine and atropine. The petiole appears to contain more alkaloids 
than the lamina or stem. 
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IPOMiEA HEDEBACEA Jacq. (Convolvulacese) 

Vern. — Hind, and Beng. — Kaladamh, Mirchai) Bomb. — Kaladamh; Tam. — 
Jirkivirai; Punj . — Bildi 


IPOM^A TUBPETHUM B. Br. (Convolvulacese) 

Vern. — Sans. — Trivrit; Hind. — Pitohri, Nisoth; Beng. — Teori; Bomb. — 
Nishotar; Tam. — Shivadai; Punj. — Chitabansa, 

L turpethum or Turpeth has long been used in India as a cathartic but it was 
not officially recognised in the j)hanTiacopoeias. It is found throughout India, 
ascending to altitudes of 3,000 ft. The resinous substance (turpethin) which the 
root bark of this plant yields is an excellent substitute for jalap (/. purga). 

The seeds of /. hederacea (kaladana) have also been credited with a purgative 
principle and have been used as a substitute for official jalap. Many early 
European workers have testified to the utility of the powdered seeds of /. hederacea 
in constipation. In spite of this, L purga or /. muricata are imported either from 
Europe or Persia in large quantities and are found in Bombay. The properties 
of the indigenously growing Ipomaeas were not sufficiently recognised in the early 
days and in view of its great demand attempts were made at that time to cultivate 
the true /. purga from the Mexican Andes in India. It was actually introduced 
into the Himalayan valleys in the middle of the nineteenth century but the experi- 
ment did not prove a success, in any case the yield was not up to the expectation 
and was not enough to supply the demands. In the Ootacamund gardens the plant 
grew better and gave better promise of a fair return on the outlay, even at the 
price allowed by the Medical Stores Depot which was much below the usual market 
price. The cultivated jalap was found to be as rich in the purgative resins as the 
best kinds imported from South America. In spite of the fact that good sub- 
stitutes for jalap exist in India and grow in a state of nature and that the official 
/. purga can be successfully grown in different places of India, this country imported 
large quantities of /. purga from Mexico, The requirement of jalap is veiy large 
indeed as it is one of the most commonly used amongst the drastic purgatives of 
the Pharmacopoeia. 

One of the factors which militated strongly against the popularity of 
/. turpethum was the adulteration and substitution practised frequently by the 
drug vendors of India. Most of the turpeth available in the market consists of 
aerial stems or a mixture of stems and roots, and not of the roots which alone 
are rich in the purgative principle. /. turpethum is now recognised in the Indian 
Pharmacopoeial List, 1946, where the dried roots of the white variety with the 
bark intact is official. It contains not less than 5 per cent, of resin, a part 
of which is soluble in ether. Similarly the dried seeds of /. hederacea Jacq. 
(Kaladana) are made official in the Indian Pharmacopoeial List 1946. 

References : — 

(i) Dutt, 1928, Commercial Drugs of India; (2) Indian Pharmacopoeial List^ 1946. 



JUNIPER 


195 


JUNIPERUS COMMUNIS Lum. (Cupressacese) 

Vern. — Hind. — Aaraar; Punj. — Petthri, Pama; Kash. — Bentha, Pethra; 

Arab . — H abbul-aaraar. 

Juniper berries and the oil extracted from them are very ancient remedies and 
were known to the ancient Greeks. They used the drug for its diuretic as well 
as its digestive properties. /. communis occurs widely throughout Europe, 
Siberia, India and North America. The Italian berries, however, are most valued 
for their oil. The extraction of the oil for medicinal and commercial purposes 
is done in Hungary, Italy, Russia, Bavaria and Sweden. Hungary is the chief 
country of production and a considerable external trade exists in this oil. In 
India, several species of Juniper are found in the Western Himalayas, Kumaon 
and the Kurram valleys at an altitude of 11,000 ft. above the sea level. They do 
not appear to be much used in medicine locally, though the berries are sold in the 
bazars by the Mohammedan druggists. Simonsen studied the oil from the berries 
of /. communis obtained from the upper Bashahr division and found that about 
0.2 per cent, of the oil could be obtained. Handa and Kapoor obtained 0.77 per 
cent, oil from the berries of /. communis from Kashmir. This yield is low as 
compared with the yield from the other continental plants; thus the Italian berries 
yield 1.0 to l.S per cent., Bavarian 1.0 to 1.2 per cent., Hungarian 0.8 to 1.0 per 
cent., Swedish 0.5 per cent., Polish 0.9 per cent., Thuringian 0.76 per cent,; 
East Prussian 0.6 per cent. 

Besides the volatile oil the juniper berries contain invert sugar (about 33 per 
cent.), resin (about 10 per cent.), a bitter principle, organic acids and their salts 
and wax. Oil of juniper contains the terpenes a-pinene and camphene, the 
sesquiterpene cadinene, at least two terpene alcohols, one of which is terpineol and 
traces of esters. On cooling old samples of oil of juniper, a crystalline substance 
'juniper campher’ is deposited. The Indian juniper oil corresponds closely to 
the foreign varieties except in certain constituents which have been given below : 



Hungarian 

Italian 

Indian 

Specific gravity at 20® 

0.867 

0.866 

0.8788 (at 30“) 

Optical rotation 

— 12® 

-9.82® 

not determined 
as the oil is dark 

Saponification value 
Saponification value 

5.9 

6.1 

21.2 

after acetylation 

20.9 

21.3 

49.1 


The differences might probably be accounted for by the particular liability of 
juniper oil to change on keeping. The differences are minor and the Indian oil 
possesses practically the same proportion and character of the alcohol and esters 
to which the flavour of the oil is chiefly due. 

Two species of Juniper commonly growing in Kashmir, namely /. communis 
Linn, and /. macro poda Boiss. were tested by the senior author. In general 
appearance, there was not much difference between them in their berries 
excepting that the latter are somewhat longer in shape. The amount of 
volatile oil obtained by steam distillation was 0.2S per cent, and 3.24 per cent, 
respectively from /. communis and /. macro poda. The colour, odour and solubility 
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of the oils were almost the same as that of the official oil of juniper. The oil 
from /. macropoda showed some difference in optical rotation and other minor 
physical properties. The characteristics of the oil are given below for comparison 
with the standard laid down by the British Pharmacopoeia : 

/. communis /. macropoda 

(B. P. Standard) 

Optical rotation .... *-3° to —15® —24,3® 

Specific gravity .... 0.86 to 0.89 0.912 

Handa and Kapoor also studied the berries of /. communis and /. macropoda 
obtained from Kashmir Forests with the following results : 

Yield of Oil Sp. Gravity Refractive Index 

J, communis .... 0.77 per cent. 0.9388 at 15®C. 1.488 at 20®C. 

J. macropoda .... 3.3 percent. 0.8571 at 15® C. 1.473 at 20®C. 

In spite of the similarity in the physical and chemical properties which the 
Indian oil shows, very little attempt has been made to utilise the juniper berries 
or the juniper oil in commerce. Juniper berries are rich in sugar and by their 
fermentation and distillation the well-known beverage 'gin* is obtained which owes 
its characteristic flavour to the oil of juniper. There appears to be a large demand 
for the berries in the western markets. The possibilities existing in this direction 
in India are worth exploring. Both of these species are recognised in the Indian 
Pharmaceutical Codex 1952, Indian Pharmacopoeial list 1946. 
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MENTHA ARVEN8IS Linn. (Labiate) 

Vern. — Hind. — Pudinah; Beng. — Pudina; Bomb. — Pudinah; Tam. and Tel. — 
Pudina; Pers. — Pudinah, 

A number of Mentha species indigenous to Himalayan regions grow 
wild in India but a few exotics have also been introduced successfully. 
Amongst the indigenous species M.arvensis Linn., M.sylvestris Linn, and 
Its var. incana Hook. f. and var. royleana Hook, f. may be mentioned. 
M.viridis Linn. (Spearmint), M. piperita Linn, (peppermint) and M.aquatica 
Linn, have been introduced and are well established in India. Very recently 
attempts have been made to introduce the Japanese Peppermint .plant 
(M . canadensis var. piperascens.) which appears to be a promising addition 
to the existing Mentha species. 

Jl/. arvensis grows in the northern and western Himalayas in a 
state of nature. It is found in Kashmir at an altitude of 5,000 to 10,000 ft. 
rhe drug was well-known to die Greeks and Romans and was used not only for 
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flavouring foods but also for medicinal purposes. Although many species of this 
plant grow in India the Hindu physicians do not appear to liave used it in their 
medicine. M. arvensis is, however, now used as a domestic remedy in India on 
account of its stimulant and carminative properties. 

Af. arvensis growing in the Himalayas yields an oil which is similar to the 
peppermint oil derived from the official M. piperita. Peppermint oil (oleum 
menthae piperitse) is largely used in India in pharmaceutical preparations to dis- 
guise the taste of cvil-smelHng and unpleasant drugs and also as a carminative. As 
a flavour in confections and dentifrices also it is used to a very large extent. It 
has, therefore, some economic importance. The essential oil obtained from 
M, arvensis by steam distillation compares very favourably with the oil obtained 
from M. piperita. The oil has the same odour, taste and other physical characters 
as the peppermint ‘oil used in the British Pharmacopoeia, and crystals of menthol 
can be easily obtained from it on keeping for some time. The amount of essential 
oil obtained from the whole dried plant from Kashmir was 0.18 to 0.2 per cent. 
This compares favourably with the average yield from some of the American 
sources, as will be seen from the following statements: 

Source 

Arlington Farm (America) 

Webster, South Dakota (America) 

Glcnndale (America) 

It is likely that specimens of fresh herb will give a higher percentage of oil than that 
obtained from the dry herb extracted in India, as it is stated by some authorities that 
the dr3dng of the herb before distillation results in a loss of 50 per cent, of the oil. 

As a result of extensive researches carried out by the United States Department of 
Agriculture, it has also been found that if the leaves are collected during the 
budding and flowering stages, the yield of oil on distillation is much higher than the figures 
given above. The following figures show' some of the results obtained by the American 
workers : 

Stage From Entire Plant From Leaves Alone From the Tops 

per cent. per cent. per cent. 

Budding 0.116 0.203 0.173 

Flowering 0.113 0.303 O.233 

Fruiting 0.133 0.120 0.153 

It is, therefore, quite probable that if similar precautions are taken with 
regard to the Indian plant, the yield of oil will be still further improved. Chopra, 
Handa and Kapoor obtained 0.45 per cent, essential oil from the leaves of 
M. arvensis growing in Kashmir with specific gravity 0.9161 at 15°C., and re- 
fractive index 1.474 at 20®C, but no menthol could be isolated from the oil. 

Cultivation. — The plant prefers calcareous soil, friable sandy loams or 
gravels and it is grown with success from cuttings. The plants are quite hardy 
and require no special process for cultivation. 

Production. — ^The drug has a good demand in Indian market due to its chief 
use as flavouring vegetable. No attempt has been made for production of oil in 
India and India consumes imported stuff. 


Yield of Oil 

0.12—0 13 per cent, 
o.io „ „ 

o.ii „ « 
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The oil of M, arvensis (Pudina oil) is official in the Indian Pharmacopoeial 
List 1946. 

M. piperita can be easily grown as a garden plant in temperate climates. Its 
cultivation is not difficult and requires only the usual attention given to such crops 
as corn, potatoes, etc. Any marshy soil situated along the banks of rivers, 
provided it is dry and well-drained, is suitable. According to a report by the 
Ministry of Agriculture, London, any light calcareous soil, friable sandy loams 
or gravels may be used for cultivation of mint. Soils of the above description are 
not difficult to find in a vast country like India. Many years ago experiments were 
carried out with a certain degree of success in growing the plant in the Nilgiri 
gardens for the purpose of obtaining the oil. An excellent quantity of oil was 
obtained and there is no reason why this industry should not be successfully 
developed. The methods of planting, cultivating, harvesting and distilling have 
been worked out through years of trial and experiment in other countries and 
could be easily taken advantage of in India. 

Recently, the plant has been raised in Mysore and also at the Forest Research 
Institute, Dehra Dun. Rooted suckers of this plant procured from the Punjab 
Agricultural College, Layallpur, were propagated in Kashmir at Baramulla 
(5,500 ft.), Srinagar (5,000 ft.) and at Yarikhah (7,000 ft.) in spring; these 
reacted favourably to the soil in all these places. The flowering tops and leaves 
collected from these nurseries in August were steam distilled and the results are 
given below: 

Yield of the oil from Percentage of Oil B. P. C. Standards 

plants raised at: and other constants 

(1) Yarikhah 7,000 ft. 0.7 to i per cent, on the Not less than 0.5 per cent. 

basis of dry leaves. 

(2) Baramulla 5,000 ft. 0.7 per cent 

Specific gravity at I5®C 0.9187 

Refractive index at 20®C 1.466 

Solubility Sol. in 6 vol. of 

70 per cent, alcohol. 

Percentage of menth}'! 

acetate 14.4 per cent. 4 to g per cent. 

Percentage of menthol 46.6 per cent. Not less than 46 per cent 

Economic Aspects. — Peppermint oil of commerce is derived chiefly from two 
botanical sources: (1) The English and European oils from M. piperita var. 
vulgaris Sole., ^black mint’ and M. piperita var. officinalis Sole., ‘white mint* and 
(2) the Japanese oil from M. arvensis var. piperascens Holmes or from 
M. canadensis var. piperascens Briquet. Peppermint of U. S. P. consists of the 
dried leaf and flowering tops of M. piperita Linn. English peppermint oil occupies 
a unique position. It is admittedly superior to any other kind and commands a 
much higher price. Much adulteration of the English with American oils takes 
place. 

Constituents. — Oil of peppermint contains from 4 to 14 per cent, of esters 
calculated as menthyl acetate, and not less than about 46 per cent, of free menthol. 


Do. 

0.897 to 0.91 
1.466 to 1.47 
4 vol. of 70 per cent, 
alcohol. 
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Some of the characters of commercial oils are indicated below and should be 
compared with the official requirements. 


Specific gravity 
Optical rotation 
Menthol, as esters 
Menthol free 
Menthone 


American 

0.900 to 0.915 
-18" to -35" 

5 to 14 per cent. 
45 to 50 per cent. 
9 to 19 per cent. 


English Black Mint 
0.9036 

-23.5® 

3.7 per cent. 

59.4 per cent. 

1 1.3 per cent. 


English White Mint, 
0.9058 

-33“ 

13.6 per cent. 

51.9 per cent. 

9.2 per cent. 


Japanese oil has a strong, characteristic, herby odour and a somewhat pungent 
taste, and these properties readily distinguish it from the English and American 
oils. It is rich in menthol content and readily crystallises to an almost solid mass 
on cooling. According to Trease, natural Japanese peppermint oil contains from 
70 to 90 per cent, of menthol, for the extraction of which it is largely used. The 
dementholised Japanese oil of commerce contains approximately the same amount 
of menthol and its esters as the American oil. It is very largely used, as will 
appear from the total exports figures from Japan in 1926: 

Peppermint oil .... .... .... 637,203 lb. 

Menthol .... .... .... .... 705,371 „ 

Menthol pencils .... .... .... 176,668 „ 


The cultivation of peppermint in the United States began as early as 1816 
and is zealously carried on even to this day. The plant is scientifically cultivated 
mostly along the Pacific coast and the production of mint has reached a satisfactory 
figure. The annual production of peppermint oil in the United States in the 
period 1935 to 1947 ranged from 1,000,000 to 1,600,000 lb. obtained from 35,000 
to 50,000 acres. In Indiana, Oregon, and Washington the acreage of peppermint 
and the production of oil have increased steadily as the annual consumption of the 
oil has increased. Average yield of oil per acre varies between 30-40 lb. 
America not only supplies her own somewhat extensive needs but also carries on 
a huge export trade in the oil. 

Both Japan and the United States derive a large profit from the sale of 
peppermint oil. England, France, Italy and Germany also possess flourishing 
industries in mint oil. Australia recently has been experimenting somewhat 
extensively on the production of oil of peppermint and the published reports 
indicate very favourable results. Within the last few years, cultivation of pepper- 
mint has been taken up in Roumania on an experimental scale and it is said that 
the experiment has succeeded remarkably. In view of the large natural resources 
existing in India and in view of the fact that the average price for peppermint oil 
is steadily on the increase, India should not remain behindhand in this industry. 
Cultivation of mint in suitable localities and distillation of the oil in India for 
commercial purposes is certainly a remunerative enterprise, well worth taking up. 

The essential oil Advisory Committee of the C. S. I. R. observed in their 
Exploratory Report ( 1946) : *Tndia imports about Rs. 75,000 worth of pepper- 
mint oil annually. There is no reason why it should not be possible to cultivate 
peppermint plants in India. Peppermint oil is an important member of the 
Essential oil family, and has uses in the pharmaceutical and confectionery industry. 
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We are Of the opinion that the peppermint plants of suitable varieties may g^ow 
well at altitudes of 4,000 to 5,000 ft. if selected plants are introduced at these 
heights.’' Recently, M. canadensis var. piperascens from Japan was introduced in 
Jammu (900 ft.) by the authors in 1953. It has shown remarkable adaptability 
to the local soil and other climatic conditions. The plant in the nursery yielded 
2.1 per cent, essential oil from dry leaves with 70.1 per cent, free menthol. The 
plant is being extended for further propagation. Large quantities of menthol 
are being produced synthetically. This process is easily carried out by reducing 
ketones such as menthone, pulegone and piperitone. Piperitone is contained in 
eucalyptus oil and to a certain extent in the dementholised oil produced in Japan 
and can be easily converted into menthone, which in its turn can be changed by 
catalytic hydrogenation into menthol. The product by this method is what has 
been appearing during the past several years on the market as synthetic menthol. 

Pulegone is the principal ingredient of pennyroyal oil, {M. pulegium) and will be found 
to a noticeable degree in the Japanese peppermint herb. Like piperitone, this can be changed 
into menthone. Citronellal, much of which is found in citronella oil (from citronella grass, 
Cymhopogon nardus) produced in Java and Ceylon, can also be used in the preparation of 
menthol. 

According to Schimmcl & Co’s reports synthetic menthol produced in tlieir laboratories 
is laevo- rotatory with a melting point of 35® C and in appearance and odour it is very similar 
to the natural menthol. Tests have further shown that the synthetic product is slightly more 
active physiologically but less toxic than the natural product. Its antiseptic properties are 
similar to many of the following drugs, e.g., acriflavinc, scarlet red, gentian violet, etc. As 
matters stand at present, it is not possible to forecast the possibilities pf the natural menthol 
industry. 
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AfYBISTICA FBA6BANS Houtt (MyristicacesB) 

The Nutmeg, Mace 

Vern. — Sans. — Jati-phalam; Hind, and Beng. — Jayphal, Jaiphal; 

Bom. — Jaiphal; Tam. — Jadikkay; Tel. — Jajikaya. 

Myristica malabarica Lam. 

Bombay Mace 

Myristica or nutmegs are not very much used in medicine but the volatile 
oil derived from them enters into several important and widely used pharmacopoeial 
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preparations like spiritus ammoniae aromaticus, tinctura valerianae ammoniata, etc. 
The nutmeg oil is also used externally for rheumatism. The oil is also used in 
aperient pills and other preparations to prevent griping and is given on sugar as 
a stimulant and carminative. Apart from purely medical use, the nutmegs form 
an important article of commerce in that the essential oil is highly prized in the 
soap and perfumery industry. 

Nutmegs are the dried kernels of the seeds of M. fragrans, an evergreen tree 
about 10 to 20 m. in height indigenous to Molucca Islands. The tree grows 
also in Penang, Sumatra, Singapore, Ceylon and the West Indies and has been 
introduced into Mauritius, Bourbon, Madagascar, the Seychelles and Zanzibar. 
Grenada (West Indies) now supplies about half of the nutmegs used in the 
U. S. A. Several species are found in India in the Nilgiri Hills and the Malabar 
coast. It appears from ancient records that the nutmeg tree flourished in India 
at one time. As early as the sixteenth century, Garcoa de Orta, a Portuguese 
physician found nutmeg trees growing luxuriantly in the Indian soil, but at 
present these are never found in abundance. A variety of nutmeg, M, malabarica 
is available in large quantities in Bombay but is deficient in that delicate aroma 
which characterises the M. fragrans and consequently of very little commercial 
value. It is known as 'Bombay mace' and is used as an adulterant for M. fragrans. 
The economic importance of the oil of nutmeg may be estimated from the fact 
that, the United States alone, on an average imports between 20,00,000 to 
30,00,000 lb. from foreign countries annually. Moreover, nutmegs worth 
Rs. 6,62,667 were imported into India in the year 1928-29, so that if better 
attention is paid India might not only supply her own demands but have the prospect 
of an export trade of some consequence. 

Cultivation. — M, fragrans can be usefully cultivated near the sea along the 
eastern and western coasts of India. It grows in widely different types of soil, 
e.g., rich volcanic sandy soil in Moluccas, to yellow, loamy clay in Penang. 

In south India at present an area less than 300 acres is under cultivation of 
nutmeg tree. The tr<ec grows up to 49 ft. at an elevation of 3,000 ft. To make 
India self-sufficient an area of 1100 acres would be sufficient to produce about 
2500 cwt. of nutmeg annually. For successful cultivation of nutmeg well-drained 
sandy loam, and laterite soils are suitable. The soil pH should be 7.1 to 7.2 with 
66 to 75 in. rainfall annually. 

Generally seeds are used for sowing. Fresh seeds collected from fruits which 
have burst on the tree are sown within 24 hours under shade. The method gives 
98 per cent, germination. The seedlings attain a height of 6-9 in. in 6 months 
when they are transplanted in their permanent quarters at 25-30 ft. apart, half 
compost mixed with 50 lb. well rotted farm yard manure per tree is found very 
helpful. The tree becomes productive at the age of 6 to 7 years and remains so 
for 30-40 years. In one case 90 years old tree is found still productive. Usually 
15-20 lb. of nutmegs and 1 lb. of mace are collected from each tree. But 40 lb. 
nutmegs and 12 lb. mace per tree is also recorded. Mace is the aril covering the 
seed and is used as a spice. 

26 
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Composition. — Nutmegs yield from 5 to IS per cent, of volatile oil and 
from 30 to 40 per cent, of fat; also phytosterin, starch, amylodextrin, colouring 
matter, and a saponin. They yield about 3 per cent, of total ash and about 
0.2 per cent, of acid-insoluble ash. The volatile oil (Oleum Myristicae B.P.) 
contains, according to Power and Salway, pinene and camphene 80 per cent., 
dipentene 8 per cent., alcohols about 6 per cent., myristicin about 4 per cent., 
safrole 0.6 per cent., and eugenol and isoeugenol 0.2 per cent. By expression or 
by means of solvents nutmegs yield a product known as ‘‘nutmeg butter*' or 
expressed oil of nutmegs. This consists of 12.5 per cent, of volatile oil, 73 per 
cent, of trimyristicin (the glyceride of myristic acid), small quantities of oleic, 
linoleic and other acids, and about 8.5 per cent, of unsaponifiable matter. 
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PAPAVER SOMNIFEBUM Linn. (Papaveracese) 

The Opium or White Poppy 

Vern. — Sans. — Ahiphena; Hindi. — Afim, Afiyun; Beng. — Posto-dheri; 

Bomb. — Aphim, Appo; Tam. — Abini, Gashagasha; Pers. — Afiun, 
Khash-khash; Arab. — Afiun, Qishruhkhash-khash, 

P, somniferum var. album DC. or the opium poppy grows in any part of 
India., It has white flowers and white seeds called Khaskhas the poppy capsules 
are called postdoda. It is generally cultivated and does not occur in a state of 
nature. Probably the plant is not indigenous to the country but was imported. 
It is clear from historical records that its introduction dates long before the British 
rule was established. The properties and uses of the capsules of the opium- 
yielding poppy were known long before the Christian era. According to De 
Candolle, P. somniferum or opium-yielding poppy is probably the cultivated state 
of P. setigerum a truly wild form. Various species of the poppy have been 
cultivated as ornamental garden plants and have been mentioned by the writers 
from the earliest times. There is little doubt that the merits of the seed as a food 
were recognized much earlier than the somniferous property of the capsules and 
it is also certain that the soporific and narcotic properties of the capsules them- 
selves were appreciated long before their recognition in its milky sap. The 
capsules have been employed in the preparation of soporific drugs or in the 
preparation of stimulating and soothing beverages from times immemorial. 
According to Watt, P , somniferum was grown in Asia Minor many centuries ago 
for its capsules, and the Arabs carried the dried poppy heads to the eastern 
countries including China even before the inspissated juice was taken and its 
properties made known to the inhabitants of those regions. The medicinal 
prop^ties of the plant and its capsules were fully known during the early classic 
period of Greece and Rome. One of the earliest references to opium appears 
to be about the time of Theophrastus who lived in the beginning of the third 
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century b. c. and who seems to have been acquainted with the preparation and uses 
of the juice of the poppy. There appears to be no doubt that the value of the 
seeds and capsules was known prior to that. The Egyptians used poppy capsules 
in the first century a. d. The early Chinese works mention the Arabs exchanging 
poppy heads with Chinese merchants. When the capsules were first shown to 
them, their um-like shape and millet-like seeds suggested the name minang (millet 
vessel) and yingsu (jar millet). There are records to show that the Arabs 
instructed the Chinese to prepare from these capsules a soporific beverage and 
medicine before they knew anything about the properties of opium. There appears 
to be no doubt that the word ya-pien (Opium) followed the word mi-nang. 

It will thus be seen that the capsules of the poppy attracted the attention of 
the human race long before opium was known. Little wonder then that after 
their narcotic and soothing properties were appreciated by those practising in the 
healing art, they became known to the laity who made use of them for purposes 
of satisfying the almost universal desire which human beings possess for a 
stimulant or a sedative. 

Medical Usf.s of Poppy Capsules. — Poppy heads are not commonly used 
nowadays in medicine but we have referred to their employment for medicinal 
purposes in the early classic Greek and Roman periods as well by the Egyptians 
during the reign of the later dynasties. The capsules have been used in the Hindu 
medicine and in the Mohammedan medicine for many centuries as a sedative both 
for internal use and external application. The Hakims perscribe them for 
headache, diarrhoea, dysentery and digestive troubles in children. They are used 
as a household remedy in many parts of India and are given during the teething 
periods by mothers to their children to keep them quiet. An infusion prepared 
from the poppy heads is used as a soothing application for bruises, inflamed, 
excoriated and swollen parts and sometimes as an application for various forms 
of painful conjunctivities, inflammation of the ears, etc. . Fomentations with poppy 
heads are even now applied to painful inflammatory swellings. Even in China 
the physicians used them freely in the early centuries of the Christian era. Most 
of the Lung dynasty medical writers and from them downwards extol the merits 
of poppy capsules in the treatment of dysentery, especially when combined with 
astringent drugs. The Chinese writer Wang-Shih said that the effects of poppy 
capsules in dysentery were magical. According to Dr. Edkins both the red and 
white forms of poppy were certainly described and used in the Chinese medicine 
in the eleventh cexitury before opium was known. A medical author of the Yuan 
dynasty (thirteenth century) describes the preparations of poppy capsules as being 
a very effective remedy against dysentery. 

Use of Poppy Capsules for Euphoric Purposes.— It is well-known that the use of 
articles of stimulative, restorative or sedative character, is bound up with the natural history 
of human beings from the very earliest times. The use of such articles as cocoa, coffee, tea, 
opium, alcohol, etc., to procure an added feeling of pleasure has been known long before the 
history of civilization. All of them, in moderate quantities, produce a favourable effect on 
mental conditions of man. They all produce an enhanced sense of well-being or euphoria. 
The capsules of the poppy were used very early for this purpose. Whatever might have 
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been the case in the countries of its origin (e.g., Asia Minor) there appears to be little doubt 
that poppy heads began to be used for euphoric purposes in India soon after the introduction 
of the poppy plant in the country. The plant was known as koknar, the capsules were 
called goza, khol-i- koknar or post-i-koknar or simply post or postdoda. In the time of the 
Moghuls a beverage made from the poppy capsules known as ‘kuknar’ was very commonly 
used throughout the country. Abul-Fazl in his Ain-i-akbari mentions about the Emperor 
himself taking this drink. He says, “Whenever His Majesty is inclined to drink wine, or 
take opium, or kuknar, trays of fruit are set before him”. The use of the word ‘kuknari 
apart from opium in the above passage shows that both the poppy capsules and the inspissated 
juice of Afyun were used. According to Watt, the beverage 'post' at present taken in the 
Punjab closely resembles 'kuknar* which was a luxury among the Mohammedans in the time 
of Akbar. There is also mention of a beverage known as 'Char-bughra* which was a mixture 
of wine, hemp, opium and poppy capsules. Many other references in the Moghul literature 
indicate tlie extent to which the habit of drinking 'post* or ‘kuknar* prevailed among the 
Indians during the sixteenth century and later. Bontius, writing of Batavia in 1658, divided the 
Indians into 'Posti*, i.e., those addicted to poppy capsules and ‘Afyuni* or those taking opium. 
During the Seventeenth and Eighteenth centuries the use of 'post* was very prevalent as is 
evident from the remarks of various writers of that period. The people in those days grew 
po])py and used it in any way they liked; the use of the capsules for euphoric purposes 
appears to have been very prevalent for that reason. In the history of the Punjab during the 
time of the Sikhs there are many references to 'post* drinking, but it is impossible to form 
an idea as to the extent to which the habit prevailed among the people. Since the introduc- 
tion of restrictions in the cultivation of the poppy the temptation has been imdoubtedly 
removed from the doors of the peasant and there is no doubt that habit has considerably 
decreased for that reason. Poppy heads are obtained now with difficulty and in most parts 
of India the beverage 'post* or ‘kuknar* has become unknown and appears to have been 
replaced by opium. It has thus come about that the use of poppy capsules or 'post* has 
become very uncommon in the country. It is still indulged in some districts of the Punjab, 
chiefly Jullunder and Hoshiarpur, and in some districts of Rajasthan and Madhya Bharat. 

Composition. — The capsules when unripe yield opium; when ripe and dry 
they contain only small quantities of the alkaloids and therefore, their narcotic 
properties are mild. The morphine content in the capsules (without seeds) varies 
very greatly; the highest found was about 0.5 per cent. Unripe capsules (in 
August without seeds) showed 0.050-0.020 per cent, of morphine and 0.0113 to 
0.0116 per cent, of narcotine and codeine; ripe capsules (in September without 
seeds) showed the presence of 0.017 per cent, of morphine and 0.028 per cent, 
of narcotine and codeine. The amount of total alkaloids in the unlanced capsules 
from Indian sources was found to be 0.4 to 0.6 per cent, and in the lanced 
capsules 0.15 to 0.22 per cent. The seeds of P. somniferum were found by 
Kerbosch to contain traces of narcotine and of amorphous alkaloids, while Muller 
could not find any alkaloid in the seeds tested by him. 

Opium. — Opium is the air-dried, milky exudation obtained by incising the 
unripe capsules of P. somniferum. The standard product in its normal moist 
condition contains not less than 9.5 per cent, of anhydrous morphine but the yield 
may vary from 2.0 per cent, to 22 per cent. 

The earliest mention of opium, as a product of India, was made by the traveller, Barbosa, 
in his description of the Malabar Coast in 1511, and the Portuguese historian. Pyres, in a 
letter to King Manuel of Portugal in 1516 spoke of opium of Egypt and Bengal. An excellent 
account of the history of the cultivation of the poppy and of opium eating a nd smoking is 
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given by Watt in his Dictionary of the Economic Products of India. The author traces the 
history of the poppy from the time it was grown as a garden plant even before Greece and 
Rome knew anything about its medical properties. He states that the Swiss lake-dwellers of 
the Stone Age cultivated a poppy which is nearer to P. setigerum. The investigations of 
Unger (1857) have failed to show that the ancient Egyptians knew of the properties of the 
poppy juice, nor is there any reference to opium in Egyptian literature. It seems probable 
that the Greeks were the first to discover opium. The word *Ophion' in the Talmud is 
clearly borrowed from the Greek, and the Arabic word *Af-yun* has the same origin. The 
original home of the poppy was probably Asia Minor and from there it appears to have been 
carried to Greece. Homer and Livy knew the medicinal properties of the plant and 
Dioscoroides, who lived in the first century a.d., described in detail the extraction of opium. 
By the beginning of the Christian era, opium and its properties were universally known. 
During those days opium was chiefly produced in Asia Minor and its cultivation developed 
into a big industry. There also it attracted the attention of the nomadic Arab traders, who 
were responsible for spreading the knowledge concerning this drug, and for carrying it to 
the different countries in the East including India and China. They knew the secret of its 
dissipative effects and spread the drug habit to the remotest corners of Asia. It is borne 
out by the testimony of historical records that opium was unknown in China previous to A.n. 
763 and there is evidence to show that it was introduced into the country in the thirteenth 
century. Early Chinese works mention that the Arabs exchanged poppy capsules for other 
forms of merchandise and the Chinese name *Ya-pin* is evidently derived from the Arabic 
^Af-yun*. 

The history of the entry of opium into India is less definite than that of its entry into 
China. Some evidence has been adduced to .show that opium was known in India in the latter 
half of the ninth century and it was undoubtedly widely known in the country in the fifteenth 
century. When the Portuguese first came to Cochin in 1498, opium was an article of trade 
taken from Arabia to Calicut and other places. By the end of the fifteenth century, they 
had actually started growing opium in India. According to Professor Bloomfield no word 
equivalent to opium occurs in Sanskrit literature. It may accordingly be concluded that opium 
was not an indigenous product of India. It is only since the time of the Mohammedan 
conquest that the word ‘Khash-khash’ (poppy seeds) or ‘Khash-khasharasa’ (a juice of the 
poppy) begins to appear in Sanskrit literature, and all the vernacular names in India (Sanskrit 
‘Ahiphena* and Hindi *Afim*) are traceable to the Arabic word ‘Af-yun'. The English word 
'Opium* also appears to have the same derivation. This conclusively shows that it was 
introduced by the Mohammedans. 

Opium in the Indigenous Medicine. — No reference has been made in the 
ancient books on Hindu medicine either to the poppy or its products. The exact 
time at which opium was introduced into the Ayurvedic medicine is difficult to 
determine. In the classic works of Chakradatta, Sushruta and Vagbhatta, no 
mention is found of opium. The last of these works is believed to have been 
written in the sixth century a.d. The author and the commentator who wrote 
(Hiakradatta in the eleventh century, does not mention opium in this work. It 
is, however, contended that in a work on toxicology written by Narayan of 
Malabar about a. d. 862 the use of opium in the treatment of rat poison has been 
mentioned. In the later work such as Sharangadhara (fourteenth century) and 
Bhavaprakash (sixteenth century) opium is freely mentioned and is used in 
several preparations. It is probable, therefore, that opium came to India along 
with or a little before the Mohammedan conquest. Opium is not used to a very 
great extent in the A}airvedic medicine at the present time, its administration 
being mainly confined to two diseases namely diarrhoea and dysentery and that 
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only in certain stages. It is said to cure 'the concurrent derangement of the 
three humours, increase the seminal and muscular powers and produce stupefac- 
tion of the brain.' The curious fact is that the Hindu physicians appear not to 
have made use of the pain-relieving properties of opium. 

In the Moliammedan medicine opium has been described as an anaesthetic 
and its pain-relieving properties were fully appreciated many centuries ago. It 
was prescribed in hemicrania, pain in the joints, lumbago, etc., and was not only 
given internally but was applied externally also in the form of a paint. It was 
also used in dysentery and diarrhoea. With regard to its action on the brain it 
was fully realised that it stimulates at first giving rise to a sense of pleasure and 
satisfaction, increase of physical vigour and a feeling of warmth ; these properties 
give rise to habit formation. The narcotic properties of opium and its sedative 
action on the respiratory tract was fully appreciated and it was largely employed 
against severe cough, asthma and hiccough. The Mohammedan physicians also 
recommended it as an aphrodisiac, as it was believed to lengthen the time of seminal 
discharge during coitus. At the present time opium is used in combination with 
other drugs in the treatment of diabetes mellilus. The investigations of the senior 
author show that opium is prescribed in the indigenous medicine to a very limited 
extent. It is not, as is commonly believed, very freely used by Kavirajes and 
Hakims so as to lead common people to resort to it. 

Production of Opium in India. — It is possible to grow the poppy in a 
temperate or subtropical climate where the rainfall is not excessive. The yield is 
smaller in the temperate than in the subtropical regions. The first recorded instance 
of the cultivation of the poppy in India in the fifteenth century mentions Cambay 
and Malwa as the places where it was grown. After its advent into this country, 
it appears to have been cultivated primarily along sea-coast areas and penetrated 
later into the interior of the peninsula. It was the white variety of poppy that 
was and even now is largely grown, although it yields the least amount of morphine, 
the purple variety giving the highest yield (nearly 3 times as much morphine as 
the white variety) and the red variety coming in an intermediate position. This 
is due to the fact that the former is best suited to the climate and can be grown in 
almost any part of the country. The purple variety, however, grows luxuriantly 
in Rajputana and Central India while the red-flowered variety with dark seeds is 
cultivated in the Himalayas. 

So extensively was the poppy grown in the time of the Moghuls that opium became an 
important article of trade with Xhina and other eastern countries. Malwa opium was 
characteristic of that part of the country. During the reign of the Emperor Akbar, its 
importance as a source of revenue was first appreciated and it was he who made opium a 
State monopoly. It is stated by Abul-fazl in Ain-i-akbari that poppy was cultivated in 
Fatehpur, Allahabad and Ghazipur. It was mainly grown in certain areas of Uttar 
Pradesh. It was not grown in Bihar at that time, but later that state produced 
large quantities and cultivation spread extensively to other parts of India. Roxburgh, Elliot 
and Ainslie make no mention of the cultivation of opium in South India, but it appears 
probable that the poppy was grown in that part of the country. There is no doubt that it 
was extensively cultivated during the Moghul rule, not only in Bengal but in Orissa also. 
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After the fall of the Moghul Empire, the state lost its hold on the monopoly and control 
over the production and sale of opium was appropriated by a ring of merchants in Patna. 
In 1757, the monopoly of the cultivation of the poppy passed into the hands of the East India 
Company who had by that time assumed the responsibility for the collection of 
revenues in Bengal and Bihar. When Warren Hastings was appointed Governor- 
General, he brought the whole of the opium trade under the control of the Government. 
Since then, though changes have been made in the methods of control of production, distribu- 
tion, sale and possession of opium, the monopoly has been solely in the hands of the 
Government and a strict control has been exercised in the best interests of the people of 
the country as a whole. Under the East India Company and afterwards under the Crown, 
general cultivation of the poppy and the production of opium were prohibited; these being 
restricted to three centres: (i) Patna or Bengal opium, from poppy grown in Bihar and 
Bengal; (2) Benares opium, from the Uttar Pradesh; (3) Malwa opium produced in a 
large number of areas of Rajputana, Gwalior, Bhopal, Baroda, etc. 

During recent years, cultivation of the poppy has been almost entirely limited 
to Uttar Pradesh. Permission to grow the plant is obtained by a Avritten 
license and the whole of the product is purchased by the Government. 
A certain amount of opium was also grown in the Punjab chiefly for internal 
consumption of the state, but this has now been practically stopped. Poppy 
was also grown throughout the length and breadth of the Himalayas especially 
in the Simla Hills, but in small quantities mostly for local consumption. The 
production from this source is also being carefully watched. The result of restrict- 
ing the cultivation of the poppy is that not only is less opium produced, but also 
the temptation is removed from the peasants' door and, therefore, addiction in 
rural areas has considerably decreased. This factor has also altered the form 
of indulgence. It is clear from the historical records that a beverage made from 
poppy capsules and the plant under the name of 'post' or ‘kuknar' was extensively 
indulged in the days of the Moghuls and later, throughout the whole country. 
This has now become practically extinct. 

Decrease of Poppy Cultivation. — That the cultivation of poppy has 
enormously decreased during recent years can be proved by statistics which are 
now available. According to the figures collected by Watt in 1881, the total area 
under poppy cultivation in British India did not exceed 10,00,000 acres, and he 
estimated that it had been stationary for 30 years previously. The average yield 
per acre was about 15 to 20 lb. of opium and it was calculated that roughly not 
more than 2,00,00,000 lb. of opium were produced. The Major part of this was 
intended for export, a comparatively small quantity being kept for consumption 
at home. Since that time there has been a progressive decrease which has been 
especially marked during the last few decades. 

It will be seen from the following statements that during the last few decades 
the cultivation of poppy and the production of opium have fallen to less than half 
of what it was in 1920: 


1881 

1920 

1921 

1922 
1927 


Area Under Poppy 
Cultivation 
536,282 Acres 
154,621 „ 

116,055 „ 


Opium Produced 

7,800,521 lb. 
1,870,436 „ 
1,179,977 „ 

1,518,828 „ 
6851641 >» 
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Both the export and the internal consumption of opium have decreased. A 
glance at the export returns will show that these have fallen very considerably. 
While in 1900-01, 69,708 chests were exported, in 1919-20 the number 
dropped to 10,509 chests and, in later years, it has been still further reduced. 
(Export chest contains 160 lb.) . According to the latest reports the area put under 
poppy cultivation during the opium year 1952-53 (i.e., from 1st Oct., 1952 to 
30th Sept., 1953), was 83,626 acres. This area is only an insignificant fraction, 
no more than 1/5000 of the cultivable in the country. In selecting the areas 
for cultivation of poppy the Excise Department of the Government of India, consult 
the State Governments as the cultivation, collection and production and sale of 
poppy and opium falls within the purview of the Central Excise Department. 

According to the statistics the following amounts of raw opium were reported 
as produced during the years 1948-52 by different countries in the world. This 
information as prescribed by the 1925 Government Convention has been supplied 
to Permanent Central Opium Board.* 


Country 1948 1949 IQSO 1951 

Tons Tons Tons Tons Tons 

Turkey ..... ...... 380.2 10.4 184.8 357.8 463.6 

India — 342.2 220.0 230.7 526.7 349*7 

Iran ...... ....- 21.3 199.7 4^.9 32.2 130.6 

U. S. S.R. ..... ..... 75.0 76.0 85.7 104.3 

Yugoslavia ...... — 21.5 0.5 19.2 22.0 12.1 

Bulgaria — 44 0.7 1.0 0.9 6.7 

Other countries — ...... o.i — 0.5 — — 

Total: ...... ...... 844.4 507.3 1,002.8 1,033.4 1,067.0 


♦Report to the Economic and Social Council on Statistics of Narco-tics for 1952 and 
the work of the Bbard in 1953. United Nations, Geneva, 1953. 

Chemical CoMmsixiON. — Opium varies considerably in appearance, composition and quality 
according to its place of origin and the mode of its manufacture. It is grown in many parts 
of the world and chiefly in Turkey, Asia Minor, Persia, India, China, Egypt and south eastern 
Europe. In addition to some 25 alkaloids present in opium (mentioned below) it contains 
acetic, lactic, sulphuric and meconic acids, gummy and pectinous substances, albumin, wax, 
fat, caoutchouc, resin, and several indifferent bodies, viz., meconin, meconoisin. 

The number of alkaloids so far identified and their proportions in opium are as follows : 


* Morphine — 9 per cent. Laudanosine — 0.0008 per cent. 

* Codeine — — 0.3 „ „ Lanthopine — 0,006 „ „ 

Ncopine Cryptopine «.« O,o8 „ „ 

* Thebaine ...... 0.4 „ „ Papaveramine 

Porphyroxine ♦ Narcotine ..--5 » f» 

Meconidine Gnoscopine — 0.2 „ „ 

* Papaverin — — 0.8 „ „ Pseudomorphine 0.02 „ „ 

Pseudopapaverine Tritopine 0.0015 „ „ 

Codamine ....- -.... 0.002 „ „ Hydrocotamine 

* Laudamine -... ...... o.oi „ „ 


♦Those marked with asterisks are important. 
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The following statements summarise some of the facts about the chief opium alkaloids: 


Alkaloid 

Formula 

Discoverer 

Date 

Properties 

Morphine 

C„H„ 0 ,N 

Serturner 

1806 

Strong bases, which are 

Codeine 

C,3H,,0,N ..... 

Robiquet 

1832 

alkaline to litmus, highly 

Thebaine 

C„H,,03N 

Pelletier 

1835 

toxic. 

Narcotine 

C, 3 H 330 ,N 

Derosne 

1803 

Feeble bases, which are 

Narceine 

C 33 H 3 , 03 N _.. 

Pelletier 

1832 

but slightly toxic. 

Papaverine 

..... 

Merck 

1848 



The opium alkaloids are divided into two groups: (i) the phenan-threne-pyridine group 
comprising morphine, codeine, pseudomorphine, neopine and thebaine, (2) the benzyl- 
isoquinoline group consisting of papaverine, narcotine and most of the remaining alkaloids. 
The members of the first group are strong bases and very poisonous whilst the second 
group as a whole have little physiological action. The valuation of opium depends on the 
amount of morphine present in the sample — ^this being the most abundant and physiologically 
the most active of the alkaloids. The amount of morphine present in samples of opium from 
different countries is as follows: 

Turkey 5 — 14 per cent.; Persia 6 — 14 per cent; Egypt 0.28 — 8 per cent; India 3 — 15 per 
cent; China 1.5—11 per cent; Japan 0.7— 13 per cent.; Bohemia ii— 12 per cent; Turkestan 
5 — 18 per cent.; Australia 4 — ii per cent 

The general alkaloidal composition of opium may l)e judged from the following figures 
given by Dunnicliff (1937) for Indian opium: Morphine 8 to 20 per cent.; Narcotine 5 
to 7 per cent.; Codeine i to 4 per cent.; Papaverine 04 to 1.0 per cent.; Narceine 0.5 
to 1,0 per cent. 

Opiums of different countries differ from one another not only in morphine-content 


and moisture-content but in the relative proportions of the different alkaloids, 
for example is particularly rich in codeine. Typical analyses are as follows: 

Indian opium, 

Variety 

Moisture, 
per cent. 

Anhydrous 

Morphine 

per-cent. 

Codeine 
per cent. 

Turkish, Old Style 

13.1— 19.7 

10.7— 1 1.3 

— 

Turkish Govt. Monopoly 

14.9 — 16.6 

12.S— 13.0 

0.5-~2.0 

Yugoslavian 

_ 8.9— II.S 

16.7 — 1 7. 1 

I.O 

Indian 

II.I — 12.9 

9.6—10.5 

4—5 

Persian (Red paper) 

— 

10.09 

20— 3-7 

Persian (Poppy leaf) 

9,6 — 12.0 

12.2 — 13.2 

— 


The Indian opium exported into England is in the form of square blocks weighing about 
2 Ib. each. Each is wrapped in two coats of white paper, which show oily stains produced 
from the opium. It is tied with string and is exported in cases containing about 80 cubes. 
It has a moisture content of about ii to 13 per cent, and a morphine content of about 
10 per cent. Indian opium is very difficult to dry and powder on account of its oily nature. 
It is therefore not used for preparation of powdered opium but is mainly employed for the 
manufacture of alkaloids. 

Formerly it was believed that Indian opium, which was chiefly used for smoking purposes, 
had the smallest quantity of morphine and hence was unsuitable for medicinal purposes. Since 
1914 special efforts have been made to produce in India opium suitable for medicinal purposes 
and the morphine content of the Indian drug has risen steadily. Indian opium can now 
compete with the best Turkish opium as regards its medicinal value. It has further the 
advantage of being richer in codeine than opium produced in other coimtries.> The relative 
proportions of the important bases in the Indian and Turkish opium are stated as follows: 

27 
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Indian Opium (average) Turkish Opium (average) 


Morpiiine 9.5 — 14.2 per cent. 

Codeine — 1.8 — 4 „ „ 

Narcotine 3-9 — 7-^ »» »» 


10 — 14 per cent. 
o.^3.2 „ 

4— II » „ 


The control over the production of opium in India is very effective. From the very early 
days, the Government have realised that the availability of a drug in a locality determines 
the nature and the prevalence of addiction in tliat area. The necessity of restricting cultiva- 
tion of the poppy to cut down opium consumption was fully appreciated by the authorities. 
The Governor-General, Lord Ripon, in a despatch to the Secretary of State many years ago, 
pointed out that unrestricted cultivation of poppy would stimulate the opium habit among 
the population. The cultivation of poppy was controlled as early as 1857 when a law was 
enacted to regulate opium production. Poppy cultivation is even now regulated by Act XIII 
of 1857 (as amended by Act I of 1911) and by Act I of 1878. Under these Acts the 
cultivation of poppy within India is permissible only under license ; the total area to 
be sown is fixed by the Government from year to year, and the license specifies the exact 
amount which the licensee may cultivate. With the exception of certain hill tracts in the 
Punjab, where the people were allowed to grow poppy to a small extent and to sell the opium 
direct under Government control to licensed vendors, the cultivator is bound to sell the whole 
of his produce to the Government at a fixed rate. The cultivation in the Ajmer-Marwara 
has been prohibited since January, 1927; and it is now confined to a limited area in the 
Uttar Pradesh. 

The seed is sown in October and November. In December, the Opium Officers check 
and record the area under seed. The juice of the poppy is collected from January to March 
and is delivered from April to June. The whole of the juice extracted from the l>oppy must 
be delivered to the Government officers. 


With regard to the distribution of opium, the internal policy of the British Government of 
India was one of non-interference with the moderate use of raw opium whether the object 
of the consumer be some real or supposed physical benefit, or merely the indulgence of the 
almost universal desire of human beings (particularly those whose occupations involve exposure 
or severe bodily exertion) for a stimulant or narcotic. It is, and always has been, the desire 
of the Government to suppress excessive indulgence. The manufacture, possession, transport, 
import, export and sale of opium are strictly controlled under the Opium Act of 1878. 
An individual can obtain opium only from a licensed vendor or a licensed druggist. Each 
stage of distribution down to the retail vendor is safeguarded by an elaborate system of 
transport passes, while the conditions designed to restrict abuse of the license on the part of 
a retail vendor are most stringent. He may not sell to any one person at one time more 
than the quantity of opium that an individual may lawfully possess; he may sell only for 
cash and only on the premises for which he is licensed; he must not allow consumption 
on such premises and he must keep correct daily accounts of his sales, which are open to 
inspection by Excise Officers at all times. With regard to exports, the Government of India, 
as a result of an agreement concluded with the Chinese Government, began in 1908 to diminish 
progressively the total amount of opium sold in Calcutta for export ; and since 1913 they have 
resolutely maintained the prohibition of export of opium to China. One of the provisions 
of the Hague Convention of 1912, viz,, that raw opium shall not be exported to countries 
that prohibit its import, has always been strictly observed by the Government of India, and 
since 1915 it has also been their policy to enter into direct sale agreements with the Govern- 
ments of the imposing countries who are responsible (as signatories to the Hague Convention) 
for limiting imports to ^legitimate* requirements and for preventing export. With effect 
from January 1923, the 'Import C'ertificate System* prescribed by the League of Nations, 
has also been adopted. In 1926, the Government of India initiated a new export policy. With 
effect from April 7th, 1926, the public auctions at Calcutta were discontinued, and from that 
date no opium could be exported to the Far East except under a direct agreement with the 
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Government of the importing country. Further, the Gk)vernmcnt decided to abolish exports 
to the Far East and no opium was exported for purposes other than medical and scientific 
after December 31st, 1935. 

As regards the consumption of opium in India for euphoric purposes, there 
is no doubt that opium is habitually taken by certain sections of the population. 
It is consumed in the form of a pill or in solution in water. Opium smoking, 
except in Assam and Central Provinces, is a very uncommon method of indulgence 
nowadays. The opium habit, however, is not nearly so common in India at the 
present time as might be imagined from some recent publications on the subject. 
The habit is not widely disseminated among the populations, and although there 
are admittedly certain areas and certain classes of populations which are badly 
affected, these constitute a small minority. There is evidence to show that in 
most parts of India the consumption is well below the standard laid down by the 
League of Nations as being necessary for purely medical and scientific needs of 
the population. Here and there in every province there ace areas where consump- 
tion of opium is very high. Those zones are being carefully investigated by the 
Local Governments concerned to determine the causes which have led to increased 
consumption of opium with a view to their eradication. The habit is not spread- 
ing, and in fact during the last twenty years it has shown a remarkable decrease 
all over the country. This is shown by the following figures giving the quantity 
of excise opium issued for consumption in British India including Burma: 

1911-12 .... .... .... .... 1,031,227 lb. 

1919-20 .... .... .... .... 885,721 „ 

1925-26 .... .... .... .... 600,784 „ 

The decrease has been more marked lately and the work of the senior author 
shows that the factors which have been instrumental in reducing consumption 
are decrease in its production and increase in its price. For further information 
on the subject of opium habit and its effects the reader is referred to the original 
papers written by the author and his co-workers. 

Effects of Opium on Blood-sugar and Albuminuria. — The effects of 
opium on blood-sugar of diabetics and non-diabetics have been worked out by 
Chopra and Bose (1931) in view of the popular belief that this drug has got 
beneficial effects in glycosuria. It has been shown that small and moderately 
large doses of opium have little or no effect on the blood-sugar. Another popular 
belief among the medical profession is that patients suffering from kidney diseases 
stand opium badly. The same workers have shown that opium in doses ranging 
from 1 to 9 gr. daily in patients .suffering from albuminuria has no deleterious 
effect on the quantity of albumin excreted; in fact in many cases there is an 
appreciable decrease, 

Psychological Effects of Opium Addiction. — Chopra and Bose (1931) 
have carefully studied the psychological aspects of opium addiction on a series of 
patients in the hospital. These workers have shown that in the withdrawal or 
abstinence symptoms, there is a predominant psychic element which can be over- 
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come if the circumstances demand it. This is amply shown by experience with 
convicts in jails, and in men under war conditions, who have to give up opium 
suddenly and yet suffer no marked discomfort or withdrawal symptoms. During 
the treatment of addicts to rid them of the opium habit, opium can be largely or 
totally replaced by substances like gentian or nux vomica preparations in pill form 
without trouble. The series of cases studied by these workers show that if the 
patient is not aware that he is taking opium, the drug can be effectively given 
for weeks and months for its therapeutic effects and can be stopped at any 
moment without producing abstinence symptoms. Physicians, therefore, need not 
hesitate to use opiates in special cases where these are indicated, provided the 
identity of the drug is concealed from the patient. 

Narcotine. — Narcotine is one of the alkaloids occurring in opium which, so 
far as its quantity is concerned, comes next to morphine in importance. In many 
varieties of opium it is quite half as abundant. Although it was isolated about 
the same time as morphine, it does not appear to have received much attention 
at the hands of the early workers possibly because of its less powerful action. It 
was considered by its discoverer Derosne to be the active principle of opium and 
this fact accounts for its name narcotine. Later it was suggested that anarcotine 
would be a more fitting name because it lacked narcotic effects. It would appear 
that the older writers had appreciated the absence of any marked narcotic properties 
in this alkaloid as, except for occasional reference to its use in the treatment 
of migraine as an analgesic, it has not figured anywhere in therapeutics for its 
action on the central nervous system. The only other use made of it in medicine 
was in the treatment of malaria. 

Chemistry and Physical Properties. — ^Narcotine, C22H23O7N, exists in the plant in 
a free state. It has been found to occur in the dried poppy capsules in fairly large quantities. 
An analysis of unlanced poppy heads showed that it constituted about 30 per cent, of the 
total alkaloidal yield. It usually occurs to the extent of 5 to 6 per cent, in Asia Minor 
opium, but in Indian and Persian opium it is present to the extent of 10 to 12 per cent. A 
perusal of the following figures will show that in Patna or Bihar opium the narcotine 
content is nearly double that of the morphine content; in Malwa opium narcotine is slightly 
larger in quantity than morphine; in Smyrna opium narcotine occurs in much smaller 


quantities, less than i of the morphine content. 

Description of Opium 

Morphine 

Narcotine 


per cent. 

per cent. 

Patna Opium (Bihar Provision cake) 

3.98 

6.36 

Malwa Opium 

4 - 6 i 

S.14 

Smyrna Opium 

™ 8.27 

1.94 


Narcotine is present in opium in a free state though some authorities think it occurs in the 
form of a meconate. It can be readily separated from the other alkaloids. 

When opium is extracted with water, morphine goes into solution, but the greater part 
of narcotine remains undissolvcd. By exhausting the residue with dilute hydrochloric acid 
the alkaloid is removed as a hydrochloride; from the solution of this salt the base may 
be precipitated by sodium bicarbonate and crystallised from alcohol. Narcotine may also be 
extracted from opium by boiling it with ether. 
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Narcotinc occurs as odourless, tasteless, shining prismatic crystals, having a melting 
point i 76®C The base is very slightly soluble in water, i in 25,000 at I5°C and i in 7,000 
at ioo®C. It is soluble in alcohol, ether and in benzene; very soluble in chloroform; slightly 
soluble in amyl alcohol or light petroleum. 

Pharmacological Action. — Narcotine is an important subsidiary alkaloid of opium 
in as much as it constitutes on an average 5 to 6 per cent, of opium. It occurs in large 
quantities as a bye-product in the manufacture of morphine and codeine and so far little or no 
u.se has been made of it in medicine. The alkaloid is readily absorbed from the site of injec- 
tion ; it does not produce much local irritation or necrosis of the tissues. Narcotine definitely 
inhibits the peristaltic movements of the gut. It relaxes the tone of the involuntary muscle 
tissue all over the body, e.g., of uterus, bladder, gall bladder, etc., by its direct action on the 
muscle fibres. 

Given intravenously in animals, narcotine produces a fall of systemic blood pressure 
followed by a slight rise. The fall is due to dilatation of the blood vessels, especially those 
of the splanchnic area, by its direct action on the musculature of the vessel wall. The 
subsequent rise is probably due to reflex stimulation of the vasomotor centre to counteract 
the fall in systemic pressure. The stimulation of the auricle and ventricle seen in 
myocardiograph experiments cannot be wholly explained by vasomotor stimulation, and there 
is evidence to show that the sympathetic ganglion cells of the cardiac plexuses may be excited. 
The depression of heart seen in perfusion experiments is more than compensated by these 
two factors. Narcotine, unlike morphine, stimulates the respiratory centre in the medulla. The 
plain muscle of the bronchioles is relaxed. The drug, in the animals at any rate, has a stronger 
action on the cord than on the brain. It undoubtedly enhances the action of morphine and 
codeine so that much smaller quantities of these alkaloids would be effective if given in 
combination with narcotinc. The voluntary muscles are not affected. The secretions do not 
appear to be greatly influenced by narcotine in therapeutic doses. In toxic doses there is a 
marked stimulation of salivary secretion, but urine, sweat, etc., are hardly touched. Narcotine 
is not a very toxic alkaloid; its minimum lethal dose is 2 mg. per gm. body weight in 
frogs and 1.5 to 2.0 gm. per kilo body weight in cats. Large doses such as i or 2 gm. can 
be given in man without producing any marked toxic effects. 

Therapeutic Uses. — In the report of the Opium Commission of 1895, it was stated 
that the habit of taking opium prevails in excess among the population of low-lying, damp 
and malarious districts of India, and it was implied that this drug has an anti-malarial action. 
Dr. Roberts in his note said that the belief in the usefulness of opium in the complaints of 
damp and malarious districts was very widely spread. According to him the consumption of 
opium in the marshy districts of England was very large in the days when lands were 
undrained and malaria was prevalent. The evidence laid before the Opium Commission 
showed that in some districts of India the local consumption of opium bore a close relation- 
ship to the greater or less prevalence of malaria in these localities. 

Opium in Malaria. — So far as the action of opium in malaria is concerned, 
it has been shown by the senior author (1928) that this drug is not much used at 
the present time, as a household remedy for its supposed prophylactic or curative 
effects. In some of the low-lying districts of the Punjab along the course of 
such rivers as the Jhelum, the Chenab and the Indus, the climate is very damp 
and a virulent type of malaria prevails. The spleen index in these areas is also 
very high but the consumption of opium is very small indeed, while in some of 
the co^nparatively dry and healthier areas the consumption is enormous. Gireful 
inquiries in these areas did not show the existence of any belief among the rural 
or urban population in the anti-malarial properties of opium in combating an 



214 


INDIGENOUS DKUGS OF INDIA 


attack or in preventing recurrences. There is no doubt that the main factor 
responsible for the extent to which the drug was used was the availability of opium 
in a particular locality. When opium was grown in these very areas, its consump- 
tion was much greater than it is at the present time. Opium on account of its 
sedative effects undoubtedly ameliorates the symptoms produced by malaria, but 
it has no curative action whatsoever in this disease. Our everyday experience 
among opium addicts in the central districts of the Punjab convinced us that they 
suffered just as much from malaria as those who were not addicted to the drug, 
during the seasons when this disease was prevalent. Opium has neither a 
prophylactic nor a curative action in the disease. 

Narcotine in Mai^ama.— As regards the suggestion that narcotine may possibly be the 
alkaloid which has anti-malarial properties, this belief appears to have been based on two 
communications. The first one was from Dr. Palmer (1857-59) who at Ghazipur treated 
546 cases of malaria with narcotine, in doses ranging from i to 3 gr. corresponding to 15 to 
48 gr. of opium. He summed up his experiences by saying that in 70 per cent, of cases the 
fever was permanently arrested at the second paroxysm after narcotine was administered, 
in 20 per cent, the arrest was equally sure, but was not quite so quick and in 10 per cent, 
the medicine did not appear to have any curative results. The second communication is a 
report by l^r. Gordon which was published in the seventh volume of the Indian Annals of 
Medical Science. This worker treated altogether 684 cases of malaria with narcotine and 
gave details of 194 cases. According to him 187 were rapidly cured and only in 7 cases 
the alkaloid failed to produce any effect. Moreover, he asserted that narcotine cured some 
cases in whom quinine had failed. After this work narcotine continued to be in large demand 
and was regularly supplied from the Government factories. 

As the effect produced by narcotine in malarial fever still remained undecided 
the senior author tried the action of this alkaloid in a series of cases with a view 
to determine if it really produced any eflFect on the malarial parasites or on the 
clinical symptoms occurring in the disease. The alkaloid narcotine even in such 
large doses as 10 to IS gr. daily has no effect on the parasites of any forms of 
malaria circulating in the peripheral blood. The temperature of the patient 
remains unaffected and rigors and paroxysms continue. The algesic areas, how- 
ever, appeared to be somewhat depressed and sensibility of the patient to pain and 
discomfort produced by disease was decidedly diminished. The patients looked 
more comfortable after the alkaloid was administered and felt better although the 
temperature was not appreciably affected. There was no very marked stimulation 
of the respiration and the heart, and no heightening of the reflexes, so that in 
therapeutic doses in man at any rate there were no outward signs of hyper- 
excitability of the medulla or the spinal cord. 

Economic Aspects. — A perusal of what has been said will show that 
narcotine occurs in large quantities in the Indian opium and that if it could be 
utilised in therapeutics, it would be available at a very cheap price. Large quantities 
of this alkaloid had accumulated in the Opium Factory at Ghazipur since its use 
was abandoned in the treatment of malaria. As the alkaloid itself does not appear 
to have any potent therapeutic properties, attempts have been made to prepare 
derivatives from it which might be physiologically more active. One of these 
products is Cotarnine hydrochloride (Stypticin). Cotarnine hydrochloride was 
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placed on the market many years ago, and it is said to be useful in all forms ot 
uterine haemorrhages and also for checking profuse menstruation ; 1 to 2 per cent, 
may be used as a tampon. The alkaloids of opium are more or less narcotic and 
convulsant in their action, but as the latter group occur in small quantities, their 
action is dominated by the former group. The exact difference between the action 
of morphine, opium and combination of other alkaloids introduced in therapeutics 
under the names of 'pantopon’, 'narcophine’, etc., have not been worked out. It 
is, however, well-known that narcotine which is not a very active alkaloid increases 
the toxicity of morphine and codeine. Older investigators have shown that a dose 
of opium acts more strongly on the frog than the corresponding quantity of 
morphine contained in it. Small doses of morphine, in themselves inactive, produce 
when combined with small quantities of the subsidiary alkaloids, severe symptoms 
of poisoning (Gottlieb and Eeckhout, 1908). 

Winternitz (1912) showed that hypnotic and sedative effects were produced 
in man by alkaloids of opium from which morphine had been completely eliminated. 
The only alkaloid barring morphine that has a sedative effect in man is codeine 
which when given by itself has a feeble action. In combination with the other 
alkaloids of opium, however, codeine produces as strong an effect as morphine. 
The other alkaloids, therefore, appear to potentiate the action of codeine and of 
these narcotine has been shown to be the most important synergist. Narcotine 
also has a well-marked synergistic action when combined with morphine so far as 
its action on the central nervous system is concerned. Levy (1916) found that 
3 mg. of an equal mixture of morphine and narcotine exerted as great a narcotic 
action as 10 mg. of morphine. The greatest increase in activity is obtained when 
equal parts of narcotine and morphine are given together. The decrease in 
perception of pain in man is also more marked when morphine and narcotine are 
combined. The combination of one molecule of each with meconic acid has been 
recommended by Straub (1912) and named 'narcophine* for use as a general 
analgesic. Interesting experiments were conducted by Macht, Johnson and 
Bollinger (1916) and Macht, Herman and Levy (1918) to show that the increase 
in the pain depressing action is due to the subsidiary alkaloids especially narcotine. 
By measuring the strength of the induced curirent which would just produce a 
pain sensation from a single sensation point, they showed that ‘pantopon’ and 
‘narcophine’ increase the threshold value of the effective stimulus more than the 
corresponding amount of morphine. These observations have been confirmed and 
open a wide field for the use of narcotine. 

We have already referred to the depressing effect of narcotine on the algesic 
areas in the brain, and from experience with this alkaloid we can fully corroborate 
the synergism which exists between narcotine and morphine, and narcotine and 
codeine. Narcotine also possesses an antagonistic action to the depressing effect 
produced by morphine on the respiratory centre. It appears therefore that, 
although narcotine by itself is not a therapeutically very active drug, it has got 
possibilities of being a useful therapeutic agent by combination with, other opium 
alkaloids in suitable proportions which have yet to be worked out. 
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PEUCEDANUM GRAVEOLENS liim. (Umbellifewe) 

Syn. Aneihum sowa Kurz 

Indian Dill 

Vern. — Beng. — Sowa; Bomb. — Suva; Guj. — Surva; Hind. — Sowa; Kash. — 
Soi; Kum. — Soya; Mar. — Shepu; Punj. — Soya; Sans. — Satapushpi; 
Tam. — Sata kuppi; Tel. — Sompa; Urdu. — Soya. 

The properties of dill oil, dill water and the other preparations in which the 
fruit of this plant is administered, are too well-known to require a detailed descrip- 
tion. Apart from its medical use it is in great demand as a condiment, and the 
oil derived from it is largely used in the manufacture of soap. 

Anethum sowa is found throughout India and is often cultivated as a cold 
weather crop. It is indigenous to the countries bordering the Mediterranean sea, 
but is also cultivated in the South of France, Saxony and Russia. This herb 
differs from the European true dill in having its fruits longer (twice as long as 
broad) and more strongly convex as well as by the paler colour of dorsal ridges, 
which render them more conspicuous than those of the true dill. The essential oils 
derived from Indian and foreign fruits also differ in composition. 

The sowa fruits from Bangalore market have been examined by Rao, 
Sudborough, and Watson, who report a yield of 3.19 per cent, of an essential oil. 
This oil consists of two fractions, the one constituting 32 per cent, of the total 
being heavier than water and the other 68 per cent, being lighter than water. The 
entire oil has sp. gr. at 15®, 0.9785; opt. rot. at 25®, +47.6®; 1.4943; and 

solubility in 3 volumes of 80 per cent, alcohol. It contains 19.5 per cent, of carvone. 

Malaviya and Dutt obtained from the fruits 0.474 per cent, and 0.825 per cent, 
of heavier and lighter than water fractions of essential oil, respectively, having 
the following characteristics; sp. gr. at 20®, 1.0573 and 0.9719; opt. rot. at 30®, 
+23.6® and +38.5®; and np*®, 1.5385 and 1.4905, The oil contained d-limonene 
(9 per cent.), d-carvone (46.5 per cent.), dill-apiol (39.6 per cent.) and probably 
traces of anethole, anisaldehyde, eugenol and thymol. 

According to Parry, the Indian sowa fruit oil usually has, sp. gr., 0.945 to 
0.970 and 0.918; and opt. rot. +40® to +50®, as against the European dill oil 
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which has sp. gr., 0.895 to 0.918; and opt. rat. +70° to +82°. This high sp. gr. 
of the sowa oil is said to be due to the presence of a large amount of dill-apiol. 
If this were removed, the physical characteristics of the Indian oil are said to 
approximate those of the European oil. Thus, according to Rao, Sudborough and 
\Wtson, Baroda Sowa oil from which apiol fraction had been removed had sp. gr. 
at 15°, 0.9030; opt. rot. at 25°, +63.6; and 1.4792; contained 18 per cent, 
of carvone. 

It will thus be seen that, although sowa fruits have often been confused with 
the European dill, they yield an oil with a higher specific gravity, lower amount of 
carvone and with other dilTercnces. It does not, therefore, appear correct to use 
them in medicine as a substitute for the European dill. The Japanese fruits 
are said to be identical with the Indian Sowa fruits. According to Branigan, 
American market has been importing for many years sowa fruit oil, presumably 
for flavouring purposes, but Krishna and Badhwar could not confirm this statement. 

The dried exhausted fruits contain 16.8 per cent, of fat and 15.1 per cent, of 
proteins, and have been recommended as a cattle feed. The sowa herb yields 
0.06 per cent, of an essential oil, which has a high proportion of terpcncs 
(x-phellandrcne) but no carvone. The European and American dill herb oils 
contain both carvone and d-x-phellandrene, although the carvone content (about 
20 per cent.) is much lower than that of the seed oil. According to Indian 
Pharmaceutical Codex the constituents of Indian dill fruit yields 3-3.5 per cent, 
of volatile oil. The volatile oil yields dill-apiole, C12H14O4, an oily non-crystallisable 
liciuid, isomeric with parsley apiole. Other constituents are a fluid hydro-carbon 
anethene, CiqHig, and another substance identical with carvone. 

The Essential oil Advisory Committee of the Council of Scientific and 
Industrial Research, report (1946) that Dill seeds exported from India in 1937- 
38 and 1938-39 amounted to Rs. 55,097 (237 tons) and Rs. 73,488 (355 tons) 
respectively. 
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PICBASMA QUASSIOIDES Benn. (Simarubaceie) 

Quassia Wood 

This is a tall scrambling shrub generally found in the outer Himalayas from 
Chenab eastwards between 3,(XX)-8,000 ft., Chamba, Kulu, Bashahr, North Garhwal 
between 60(X)-8()(X) ft., Nepal and Bhutan. Also in the Khasi and Naga Hills 
in Assam at altitudes of 3,(X)0-8,(XX) ft. It is also found in China. The plant 
flowers in April-June. The bark and the leaves are used in the Punjab as a 

28 
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febrifuge and as an insecticide. The general structure of the wood as well as 
the taste of P.quassioidcs closely resemble that of Picrana or P.excelsa of the 
British Pharmacopoeia and it has been recommended as a substitute for it. Official 
quassia is the stem wood of Picrana excelsa (Sw.) Lindi. {P.excelsa (Sw.) 
Planchon), which is known in commerce as Jamaica quassia. This wood is also 
used in America, but mo.st continental pharmacopoeias prefer to include the wood 
of Qmssia amara Linn., which is known as Surinam quassia. Picrcena excelsa 
is a tree 15 to 20 m. high which grows in the West Indies (Jamaica, Guadeloupe, 
Martinique, Barbadoes, and St. Vincent). Quassia amara is a shrub 1 to 2 m. 
high which grows in the Guianas, northern Brazil, and Venezuela. Experimental 
work carried out at the Calcutta School of Tropical Medicine show that 
P.qms.'fioidcs contains a bitter principle quassin which is almost identical with 
the picrasmin of the official P. excelsa. An allied species, P.nepalensis, was also 
examined but was found to be inactive. 


So far no standard chemical methods for Ihe isolation of the active principles of this 
drug have been worked out. Quassin, a crystal lisable bitter substance obtainable from the 
drug, is suiijiosed to be the active jirinciple but there arc other bitters associated with it. As 
there is no accurate method of estimation of quassin, it is difficult to asses the value of 
the Indian drug in terms of the drug in use in the B-. P. Following the method suggested 
for the isolation of the active principles of P.excelsa in the British Pharmacopoeia, the results 
obtained were as follows: 


Aqueous extract 
Alcoholic extract 
Bitter principles 


P.qmssioides 
8.36 per cent. 

5.78 „ » 
0.31 » M 


P.excelsa 
3.04 per cent. 

3 25 » » 
0.48 „ » 


The bitter principle was obtained, by repeated treatment of the alcoholic extract with hot 
water, neutralising, concentrating the solution and finally precipitating with tannic acid. The 
precipitate thus produced was decomposed with freshly precipitated lead hydroxide, evaporated 
to dryness and extracted with absolute alcohol. The alcoholic solution was evaporated on a 
water bath and the residue then weighed. While needle-shaped crystals were obtained mixed 
with other extractives and the residue was extremely bitter. 

The quantity of crystals which appeared in the case of P.excelsa was some- 
what in excess of those derived from P.quassioidcs. Besides these, the latter 
contains a bitter alkaloid to the extent of about 0.05 per cent, and another 
fluorescing bitter substance soluble in chloroform amounting to 0.15 per cent* 
These act as adjuvants to quassin and enhance the action of the drug. The bitter 
principles named picrasmin by Massute (1890) were shown by Clark (1938) to 
be single substance quassin, having two methoxy groups and the molecular formula 
CioHgoOc (m.p. 205°-6°). Tannin is absent. The Surinam drug Quassia amara 
Linn, contains in addition to quassin a related substance which Qark names 
neoquassin (m.p. 225^-26®). 

Quassia is a popular bitter and is largely used in the Western medicine. In 
the indigenous medicine, like many other bitter drugs, it is used as a febrifuge and 
as an antimalarial remedy. Though the official source, P.excelsa, is not available 
in India, P.quassioidcs is obtainable in large quantities. Apart from its natural 
habitat in the Himalayas, it has been found to be growing profusely at Mao, on 



ANISEED 


219 


the border line of the Manipur and Naga Hills (Assam) at an altitude of 6,000 ft. 
The hills are accessible and transport facilities for the crude drug arc said to be 
quite good. Gathercoal and Wirth (1936) reported that the wood of Picrcena 
qmssioides quite closely resembles Jamaica quassia (Official) in general appearance, 
microscopic structure and chemical constituents. This drug is official in the Indian 
Pharmacopoeial List, 1946 and Indian Pharmaceutical Codex, 1952. 

Quassia is one of the most powerful bitters useful in loss of appetite due 
to gastric debility, but in over doses it irritates the stomach to produce vomiting. 
On account of its freedom from tannin it may be given with salts of iron. For 
the expulsion of thread worms an infusion (1 in 20) is used as an enema. 
Extracts of quassia are used as insecticides in horticulture. 
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PIMPINELLA ANISVM Urn. (UmbeUiferaB) 

Aniseed, Anise Fruit 

Vern, — Beng. — Mauri; Bomb. — Sonf; Guj. — Sowa, Anisa; Hind. — Saonf, 
Saurif; Kan. — Sampu; Punj. — Sounf; Sans. — Shefapttshpa; Tam. — 
Sombu, Perunshiragam; Tel. — Kuppi, Sopu. 

P.anisum is an annual herb found originally in Egypt and the Levant but 
is now cultivated on the continent of Europe, chiefly in Russia and also in Spain, 
Holland, Bulgaria, France, Turkey, Cyprus and many other places. In Russia, 
a great deal of attention is paid to its cultivation and it is understood that the 
cultivation is gradually extending from the district of Valuiki to several other 
districts. The fruits as well as the essential oil distilled from them form a good 
source of revenue to the Russian producers. In Cyprus also, a good deal of 
anise is produced. In India, anise is found in various parts of the Uttar 
Pradesh and the Punjab and to a smaller extent in Orissa. It is not a true 
native of the Indian soil but is supposed to have been introduced by the Moham- 
medan invaders from Persia. It is, however, completely naturalised in India at 
present. But the major portion of the Indian demand is, however, met with by 
imports from Iran. 

Cultivation. — The plant prefers a fertile or moderately rich, light, well- 
drained loamy soil. Since the seedlings are affected unfavourably by trans- 
planting, the fruits are sown directly in the field. When the seedlings are 2 or 
3 in. high, they are thinned out so as to be about 8 in. apart in a row. The rows 
are 1 ft. apart. About 12 lb. of the fruit are sufficient for planting an acre of 
land. In some countries the fruit is sown broadcast, but this presents a major 
difficulty in keeping the crop clean of weeds. The harvest is collected as soon as 
the tips of the fruits assume greyish-green colour. For this purpose, the plants 



220 


INDIGENOUS DRUGS OF INDIA 


are cut and stocked in heaps. Often hand-pulling is preferred to cutting, the 
plants being piled, tops inward, in stacks about 6 ft. high, or the plants may be 
moved and at once built up into stacks of the same height. The fruits ripen in 
4 or 5 days and then threshed out, cleaned and bagged for the market. Under 
favourable conditions a yield of 600 to 1,000 lb, per acre may be expected. 

The fruit (known as aniseed) is one of the oldest spices and is used for 
flavouring cakes, curries, pastry, candy, and biscuits. It is also in demand by 
manufacturers of food for domestic animals. In medicine it is esteemed for its 
carminative and mildly expectorant pro];)erties, which are due to the presence of 
an essential oil. The essential oil from the fruit is used in medicine, perfumery, 
and for flavouring beverages and liqueurs. The distillation water of anise is sold 
in Indian bazaars as ‘araq badian* or 'araq saunf, which is medicinal. 

Yield of Oil. — The aniseed yields 2 to 3.5 per cent, of a colourless or pale- 
yellow essential oil which resembles that from star anise (Illicium verum Hook, 
f). The yield in some cases is higher, e.g., the Syrian fruits yield as much as 
even 6 per cent, of the oil. Although oils from both these plants are recognised 
by B. P., the one from star anise is the chief commercial product. For liqueur 
manufacture, however, a distinction is made between the two, since the oil from 
true aniseed is rather more delicate in odour. 

Constituents. — The oil contains 80 to 90 per cent, or even more of anethole 
to which it largely owes its characteristic odour and sweet aromatic taste. With 
legard to the other constituents, there has been some confusion in the literature, 
since sometimes the results of investigations carried out with star anise oil are 
ascribed to the true anise oil. However, according to Guenther (1950, Essential 
Oils, 4, 563), the true aniseed oil contains, besides anethole, methylchavicol and 
p-niethoxy-phenylacetone (anisylacetone, anise ketone) ; the first fractions contain 
acetaldehyde, some sulphur containing compounds of a disagreeable odour, and 
perhaps, very small quantities of terpenes. According to Pharmaceutical Codex 
(1949, 567), it also contains anisaldehyde and anisic acid. 

Anise oil is employed in medicine as an aromatic carminative to relieve 
flatulence. Being a mild expectorant, it is used as an ingredient of beverages 
and liqueurs, such as in the liqueur anisette. It has a limited use in perfumery, 
but is a popular flavour for dental preparations and mouth washes. It is widely 
used in the flavouring of culinary preparations and confectioneries. Anise oil 
is frequently adulterated with the lower-priced star anise oil, which according 
to B. P., is also considered oil of anise. From point of view of flavouring, 
anise oil from P. anisum is undoubtedly superior to that from Illicium 
verum (star anise). Other adulterants are fennel oil, turpentine oil, cedarwood 
oil, copaiba and gurjun balsam oils, etc. Almost all of these can be detected by 
their physical and chemical characters. Adulteration with synthetic anethole 
made from pine oil has also been reported. The aniseed oil deteriorates on 
lengthy storage, especially if care is not taken to properly exclude light and air, 
and slowly loses its capacity to crystallise until, finally, it will no longer congeal. 
The specific gravity increases even above 1.0, the refractive index is reduced. 
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and the oil becomes more readily soluble in 90 per cent, alcohol. Badly stored 
oils are naturally inferior, both in odour and in taste. Anise oil should be used 
only when fresh. If it has solidified, it should be completely melted and mixed 
before use. 


The anise herbs cultivated in India yield the same constituents on distillation 
as the other varieties and are in no way inferior. Most of the oil of commerce, 
however, is derived nowadays from lUicium verum (the star anise), N. O. Magno- 
liacese which is indigenous to Southern China and Tongking and is also extensively 
cultivated in those parts. This is an evergreen tree about 4 to 5 m. in height and 
gives sustained yield of fruit which is available at a much cheaper price than the 
true anise. The two oils are practically identical except that the true anise oil 
has a more delicate odour and flavour than the star aniseed oil. The characters 


are given below. The content of anethole which is supposed to be 
constituent is practically the same. 

True Anise Oil Star Anise Oil 

(Pimpinella anisum) (llHcium verum) 


Sp. gr. at 20 ° C 
Optical rotation 
Refractive index 
Congealing point 
Melting point 


0-975 to 0.990 
O to —2° 
T.552 to 1.558 
+15° to +19° 
16° to 19° 


0.980 to 0.990 
o to —2° 
1.5530 to 1.5565 
+ 15° to + 17 *^ 
16.5° to 19° 


the chief 


Both these oils have been made official and, therefore, may be used freely in 
medicine. The pimpinella oil is said to have a slightly superior flavour but most 
of the anise oil used is that from the star anise. In commerce also, star anise has 
been used for some years, as the sole raw material for the manufacture of anethole 
or anise camphor. These facts have greatly discouraged even the Russian 
I)roducers of true anise and the cultivation is said to be declining. Star anise of 
the particular species which yield the oil of commerce is not available in India 
but there are the other two species viz., lllicium griffithii Hook, f & Thoms and 
/. manipurense Watt ex King. Not much is known about these species except 
that the fruits of /. griffithii of Bhutan and Khasia Hills (4,000 to 5,000 ft.) is 
tasteless at first but soon afterwards develops a flavour between that of cubebs 
and hay leaves. The fruit like that of the true anise, is said to yield on distilla- 
tion an essential oil somewhat resembling that of aniseed and fennel. 
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PINTS LONGIFOUA Roxb. (Pinacefe) 

Chir Pine 

Vern. — Sans. — Saraia; Hind. — Sard, Chir, ChiL 

Turpentine is obtained by steam distillation of the oleoresin which exudes 
when the sapwood of various coniferous trees is injured; the flow of sap is 
produced as a protection to injured parts. The name is sometimes applied, in a 
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broader sense, to include oil obtained by dry distillation or in other ways from 
pine saw-dust or pine wood. This oleoresin yields about 20 per cent, of oil of 
turpentine and about 80 per cent, of residue which is very largely used under 
the name of ‘colophony’ or resin. The rectified oil, oleum tcrebinthinae 
lectificatum, is used very commonly in medicine but the demand for it is not very 
large. In the field of industry, however, turpentine is used to an enormous 
extent. It is largely used in the perfume industry and in the manufacture of 
artificial camphor. The largest amount is consumed in the manufacture of paints 
and varnishes. A considerable quantity of the resin is also used for the adultera- 
tion of shellac, in the preparation of varnishes, in the manufacture of paper, in 
soap factories, etc. 

The conifers are widely distributed in all parts of the world, those growing 
in the temperate and tropical regions yield the best resin, while those of colder 
climates give a smaller yield and have a shorter producing season. The United 
States of America possesses vast forests of pine on the coasts of the Atlantic and 
the Gulf of Mexico, amounting to about 10 million acres. Huge quantities of 
turpentine are produced there and it has been estimated that nearly 67 per cent, 
of the world production is derived from there. The pine forests are very 
systematically worked in that country and all methods of wasteful exploitation 
arc forbidden by the State laws in order to prevent exhaustion of the supplies. 
The following species are particularly important: (i) In the south and south- 
eastern U. S. A., P. palustris Mill. (P. australis Michaux) the long-leaf pine; 
P. caribaea Morelet (P. hcterophylla Sudworth) ; (ii) in France P. maritinia 
Lam. (P. pinaster Solander) ; (iii) in India P.longifolia Rox. That enormous 
quantities of turpentine oil are produced will be seen from the fact that 
in 1925-26, 480,000 barrels of 50 gallons each and 1,599,000 barrels of 
500 lb. each of resin were released from the factories. France occupies the 
next position in the world trade in turpentine products and commands nearly 22 
per cent, of the world production. It is interesting to note that this huge industry 
has been developed only within the last century. The centre of the industry is 
at Bordeaux and it occupies a triangular region called the ‘Landes’ whose base 
extends for 40 miles along the coast adjoining the Atlantic Ocean. ‘Landes’ was 
formerly a waste, sandy desert submerged in winter and dried up in summer, 
entirely worthless and unfertile. Cultivation of pine was started at the beginning 
of the nineteenth century and the soil was reclaimed and gradually improved 
between 1803-64 by the erection of artificial dams, proper drainage and culti- 
vation of sand-binding grass. Today, France has in the 'Landes’ more than a 
million hectares of pine forests chiefly consisting of P. maritima and P. sylvestris, 
producing turpentine oil and colophony in enormous amounts. There are nearly 
180 turpentine factories scattered throughout the ‘turpentine district’ and in 1926 
turpentine oil valued at 7,681,000 francs was exported. Spain, Portugal and 
Greece also possess flourishing industries in turpentine oil and its products. 

^ India is very rich in her pine resources. Five species of pine are found in 
India of which 3 may be regarded as important from the point of view of turpen- 
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tine production. These are P. longifolia, P. cxcelsa and P. kliasya. P. excclsa (the 
Kail or blue pine) occurs in the temperate Himalayas and occupies about 60,000 
acres in the Uttar Pradesh and in the Punjab. The trees are somewhat inaccessible 
and it is doubtful if commercial distillation will be possible as the yield of oleoresin 
is rather low. P. khasya (the Dingsa or Khasia pine) occurs in the Khasia Hills, 
the Lushai Hills, the Chittagong hill tracts, in the Shan Hills and in hills of 
Martaban in Burma. Indian turpentine available in the market is produced 
chiefly from P. longifolia Koxh., (the 'Chir* pine), one of the most important 
trees of India. Extensive pine forests are distributed on the slopes of the 
Himalayas at elevations of 2,000 to 6,000 ft. in the mountainous regions from 
Afghanistan through Kashmir, the Punjab and the Uttar Pradesh to Bhutan, 
Assam and Upper and Lower Burma, amounting to over two million acres. These 
are distributed roughly as follows: Uttar Pradesh 10,00,000 acres, the Punjab 
2,70,000 acres, Kashmir 692,000 acres and N. W. F. P. (Pakistan) 23,000 acres. 

Economic Aspects. — The economic possibilities offered by these pine forests 
need no emphasis. Attention was directed towards the working of the 'Chir' pine 
for resin nearly 40 years ago. The original experiment was conducted under the 
auspices of the Forest Department and as soon as it was proved that the turpentine 
and resin from the Kumaon forests were readily saleable, systematic operations 
began in the Nainital Forest Division with 10,000 trees and a distillery was erected 
at Bhowali on a site 5,500 ft. above the sea level with excellent facilities for water 
supply. Later, a factory was opened Jallo near Lahore and since 1914 turpen- 
tine and resin have been produced there on a large scale. In 1925 the quantities 
s(jld amounted to about 147,000 gallons of turpentine oil and 45,0(K) maunds of 
colophony. A new distillery fitted with modern equipment was started at 
Clutterbuckganj near Bareilly in 1920 and is also turning out the pine products 
on a large scale. Tapping for the oleoresin is now carried on in West Almora, 
b^ist Almora and Nainital in the Uttar Pradesh and in certain places in the 
Punjab. Resin and turpentine factories have Ix^en set up in Jammu, Kashmir 
and Himachal Pradesh also to tap the natural resources. All the pine forest 
reserves cannot be profitably worked for production on account of the distance 
of these forests from the railway and the consequent increase in the cost of 
transport. In spite of this disadvantage the production of Indian turpentine is 
rapidly increasing. In 1913-14 turpentine valued at £28,319 and resin valued 
at ,£33,150 were imported into India. In 1917-18 according to reports of the 
Overseas Trade Department, 276,000 gallons of turpentine were used in India, of 
which 140,772 gallons were imported and 136,052 were actually manufactured in 
the country. It was also estimated that in ten years from that date the output 
of Indian turpentine will be increased to something like 300, (XX) maunds of 
resin and '800,000 gallons of turpentine. The expectation with regard to the 
Increased yield of turpentine has been fulfilled. India has now practically become 
self-supporting and is even doing export of the products to other markets. There 
are, however, difficulties to be faced. American and French turpentine is mostly 
composed of ^terpenes', chiefly the 'pinenes', but the Indian turpentine consists 
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mainly of two other hydrocarbons ^carene^ and ^longifolcne . The Indian turpen- 
tine, on account of the absence of pinene, cannot be employed in the camphor 
industry. It also undergoes easy oxidation and leaves a high percentage of resin 
on evaporation and hence is considered to be inferior to the other products. But 
Indian turpentine can be used in many industries in place of the American or the 
French though the composition varies to a certain extent. 

Oil of turpentine is used externally as a counter-irritant and rubefacient. 
Small doses of oil of turpentine are given internally for bronchitis and phthisis, 
and larger doses as an anthelmintic. An oil of turpentine inhalation is sometimes 
used for bronchitis, but tcrebene is usually preferred for this purpose. Terebene 
is prepared from oil of turpentine by the action of cold sulphuric acid, which 
converts the pinene into the optically inactive dl-limoncne, which is known as 
dipentene. 

Colophony contains several isomeric fornis of the anhydride of abietic acid, 
which are present to the extent of more than 80 per cent. These anhydrides were 
named by Tschirch and Studer (1904) a-, and Y-abictinic acid, but the name 
abietic acid is often applied to them. The parent acid, abietic acid, has the 
formula, C 20 H 30 O 2 , and is thus isomeric with pimaric acid. The commercial so- 
called abietic acid is prepared by digesting colophony with weak alcohol. 
Colophony also contains a resin, the bitter-tasting colophcnic acids and traces of 
volatile oil. The amount of colophony used in pharmacy for the preparation of 
plasters, ointments, etc., is relatively small. Large quantities of the darker grades 
B, C, and D are destructively distilled to^yield ‘Vosin spirit'' and ‘Vosin oil" or 
are employed in the manufacture of linoleum and dark varnishes. Grades E, F, 
and G are used as size. The medium grades are largely used for the manufacture 
of soap and the lighter grades for sealing-wax, light varnishes^ and in pharmacy. 
References : — 

(i) Finnemore, 1926, The Essential Oils; (2) Gibson and Mason, 1927, Ind. For., 53, 379; 
(3) Fowler, G., 1928, Capital, Dec. 13; (4) Schimmel & Co., 1928, Report \ (5) Simonsen, 
J. L., 1920, J. C. S. Trans., 570; (6) Simonsen and Pillay, 19^ /. C. 5 *. Trans,, 359; 
(7) Trease, G. E., 1952, Text Book of Pharmacognosy, 125. 


PIPER GUBEBA linn. (Piperaceae) 

CuBEBs, Tailed Pepper 

Vern. Sans. — Sugandhamuricha ; Hind., Beng. and Bomb. — Kabab-chini; 

Tam. V al-milaku; Tel. — Chalavamiriyalu; Pers. and Arab. — Kibabeh. 

This is a climbing, woody bush indigenous to Java, Sumatra and the Malay 
Archipelago and is cultivated to a small extent in India. The fruit commonly 
known as cubebs has been extensively used as a condiment, particularly in the 
tiopics. Old Arabian and Persian physicians are said to have used the fruit in 
genito-urinary diseases. Its use in the Western medicine can be traced to the 
middle ages. The English name is probably derived from the Arabic ‘Kibabeh'. 
The fruit owes its activity to the presence of an essential oil which occurs to 
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the extent of 10 to IS per cent. This oil has a pleasant characteristic odour and 
a greenish to greenish-blue colour and is used, though to a small extent, in genito- 
urinary diseases like cystitis, gonorrhoea and gleet. 

Tlie chemistry of the oil of cubeb has not been very thoroughly worked out but the 
following constants are known: specific gravity 0.910 to 0.930; optical rotation —25® to 
—40® ; refractive index 1.486 to 1.500. The solubility in alcohol also varies but most samples 
require as much as 10 volumes of 90 per cent, alcohol. 

Though not indigenous to the Indian soil, P. cubeba has been grown in the Mysore 
Slate. Rao, Sudborough and Watson (1925) have studied the oil distilled from cubebs 
experimentally grown there. They were able to obtain it. 85 per cent, of the oil with the 
following constants: specific gravity 0.9167 ; optical rotation —29.9® ; refractive index 1.4894 ; 
saponification value 0.5 and saponification value after acetylation 24.1. 


Table XII 


(Fractionated at 685 mm. pressure) 
Indian Cubeb Oil 

B. P. Cubeb Oil 


Temperature in Degrees 
Centigrade 

Per cent. 

Temperature in Degrees 
Centigrade 

Per cent. 

Between 140 to 170 

5 

Below 200 

5 

„ 170 to 22s 

20 

Between 200 to 230 

ir 

„ 225 to 245 

15 

„ 230 to 240 .... 

3 

„ 245 to 265 

45 

„ 240 to 250 

T5 

„ 265 to 280 

10 

„ 250 to 255 

31 

Residue and Loss 

5 

„ 255 to 257 

25 


It will appear from a study of the Table XII that in the case of genuine oil 
56 per cent, ditils over between the temperatures 250^ and 280®, whereas in the case 
of the Indian oil 55 per cent, distils over within practically the same range of 
temperature. The difference, therefore, between the two specimens is negligible 
and it appears to be probable that the Indian oil is in no way inferior in medicinal 
properties to the oil of commerce. If cubebs are grown more abundantly, there 
is a reasonable possibility of the production of this oil for medicinal and other 
purposes. 

According to Trease cubebs yield 10 to 18 jrer cent, of volatile oil contain- 
ing terpenes and sesquiterpenes, a crystalline inodorous substance cubabin, a 
white amorphous substance cubebic acid (1 per cent.) and amorphous resin (3 per 
cent.). Cubebin and cubebic acid give a red colour with sulphuric acid. Good 
cubebs yield not more than 2 per cent, of acid-insoluble ash and not less than 
13 per cent, of volatile oil. In western medicine the drug has been employed in 
gonorrhoea and in chronic bronchitis but is now little used. Cubeb acts as stimulant 
to the mucus membrane owing to its local irritant action. Its active principles 
appear to be capable of being absorbed and eliminated through the kidneys, exert- 
ing their characteristic effects upon the mucus membrane of the genito-urinary 
tract. It is used internally as an antiseptic and diuretic in gonorrhoea and in the 
form of lozenges as a stimulating and antiseptic expectorant to the bronchial mucus 
membrane. 

29 
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PODOPHYLLUM HEXANDRUM Royle. (Berberidace») 

Syn. Podophyllum emodi Wall. 

Indian P’odophylujm 

Vern. — Hind. — Papra, Papri, Bhavan-bakra, Bakra-chimyaka; Kash. — Ban- 
wagan; Punj. — Ban-kakri, GuTkakru, Marathc-padwall, 

Indian Podophyllum is a small herbaceous plant met with in the higher shady 
temperate forests of the Himalayas from Sikkim to Kashmir at a height of 
7, (XX) ft. above the sea level. In Kashmir, it occurs at an altitude of 6, OCX) ft. 
and chiefly abounds on the northern slopes of the mountains where the sun does 
not shine so strongly. It is also plentiful on the northern forest-clad slopes of 
the Shalai Hills, cast of Simla. In the higher ranges of Kangra, Kulu and 
Chamba there are many rich forests whose glades are almost exclusively covered 
with this herb and large quantities are collected for sale. The plant attracted the 
attention of the ancient Hindu physicians and in the indigenous medicine the names 
'papra* or 'nirbash’ and 'bhavan-bakra’ given to it show that its bile-expelling 
properties were fully known to them. 

Podophyllum resin is used in medicine as a drastic purgative and as a 
cholagoguc. The resin is derived from the rhizomes of P. peltatum (May apple 
or mandrake, Family Pcrberidaccce) which is official both in the British and the 
United States Pharmacopoeias. It grows plentifully in America. About 35 years 
ago, American podophyllum rhizome and the resin 'podophyllin', had a very wide 
sale in England and on the Continent. The resin was also imported into India 
during that period as the composition and properties of the Indian drug, 
P. hexandruni, were not fully recognised. Watt, many years ago, carried out 
investigations regarding its claims as a substitute for the official drug and found 
that Indian podophyllum contained about 3 times the resin present in the American 
podophyllum met with in commerce. Dymock and Hooper (1889) found 10 per 
cent, of the resin and Umney (1892) 12 per cent, in the Indian podophyllum, 
while estimations of resin in four specimens of the rhizome of F. peltatum by 
Henry and Dunstan (1898) gave respectively 4.17, 5.2, 5.4 and 5.2 per cent. From 
these figures the greater value of the Indian plant as a source of resin may be easily 
appreciated. The Indian plant seems to possess a further advantage over the 
American drug of commerce in that it contains a higher percentage of ‘podophyllo- 
toxin on which the purgative action of the resin partly depends. This will be 
seen from the Table XIII in which the percentage of resin as well as the 
Percentage of podophyllotoxin from both the Indian and American rhizomes are 
given side by side. 
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Table XIII 


, Variety 

District or 

Quantity of 

Percentage of 

Percentage 

place of 
origin 

rhizome 

used 

podophyllo- 
toxin found 

of resin 
found 

Podophyllum 

Kulit (Punjab) 

11.92 gm. 

2.8 

955 

hexandrum 


Do. 

Bashahr 

(Punjab) 

3246 „ 

3.5 

9.0 

Do. 

Giamba 

(Punjab) 

9.81 „ 

4.7 

II . 12 

Do. 

Hazara 

(N.W.F.) 

it .6 „ 

2.9 


Podophyllum 

U.S.A. 

1T.35 „ 

0.77 

5.2 

peltatiim 

(U.S.A.) 


Do. 

Do. 

23.55 „ 

0.0 

4.17 


An estimation (1926) of the Indian rhizome gave 10.02 per cent, of the 
active principles which amply t)cars out the findings of the previous workers. 
'Therapeutically, the resin from the Indian variety has also been found to be quite 
as active as, if not more than, the imported root. 

Constituents. — ^According to Treasc the active principle of podophyllum is 
contained in the resinous mixture known as Podophyllin, prepared by pouring an 
alcoholic extract of the drug into water and collecting and drying the precipitate. 
American podophyllum yields from 4 to 5 per cent, of this resin, whilst Indian 
podophyllum (q. v.) yields from 8 to 13 per cent, of a similar mixture. Podophyllum 
Resin B. P. may be obtained from cither drug, although physiological experiments 
indicate that the Indian is alx)ut twice as active as the American. According to 
Viehoever and Mack (1938) the only active crystallisable substance isolated from 
either podophyllum or podophyllin is podophyllotoxin. It appears likely that this 
is not the chief cathartic principle, which still awaits isolation. Podophyllotoxin, 
isolated in an impure form by Padwyssotaski (1881), was obtained crystalline 
by Kuersten (1891). It is a complex tricyclic compound of the formula, 
C22tt2208. It is highly toxic and sparingly soluble in water and is unstable in aque-* 
ous or alkaline solution yielding podophyllic acid, C22H24O9, and picropodophyllin 
(the isomer of podophyllotoxin and the anhydride of podophyllic acid). The latter 
usually forms as a gelatinous precipitate, although it has recently been prepared in a 
crystalline form. The formation of this gelatinous precipitate when podophyllo- 
toxin is treated with alkalis is used as a test to distinguish the American and 
Indian resins since the latter contains more podophyllotoxin. Structural formulae 
have been proposed for podophyllotoxin, podophyllic acid and picropodophyllin. 
Podophyllum resin also contains the yellow, crystalline flavonol, quercetin. The 
drug also contains abundant starch, calcium oxalate, and some fixed oil. 

Indian podophyllum closely resembles American podophyllum in constituents, 
but the amount of resin (8 to 13 per cent.) and podophyllotoxin is greater. The 
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resin usually contains about twice as much podophyllotoxin as that prepared from 
P. peltatimt and can be distinguished by the Pharmacopoeial test based on the 
relative solubilities of the two resins in ammonia or by the gelatinisation with 
aqueous potassium hydroxide. The drugs may be distinguished chemically by 
adding a few drops of strong solution of copper acetate to a filtered alcoholic 
extract prepared from each. P. peltaium gives a bright green colour and no brown 
precipitate, while P. hexandrum gives a brown precipitate. 

Economic Aspects. — Even with all these advantages, P. haxandrum from 
the Indian sources could not compete with the American variety and most of the 
drug manufacturers in India were using the American product in their factories. 
The reason is not far to seek. The collection of the podophyllum rhizome growing 
so extensively in India was never carried out scientifically with the result that no 
standard of uniformity of the drug was maintained. We understand that formerly 
there was a podopliyllum plantation in Plazara where the drug used to be cultivated 
but this was al)andoned since 1913. Podophyllum collected in all seasons, localities, 
and elevations does not contain the same amount of resin nor docs the resin yield 
the same amount of active principles, podophyllotoxin and podophyllo-resin. 
Hap-hazard collection without any attention to these principles has damaged the 
reputation of the drug to a great extent, and as there is no systematic cultivation 
to ensure regular supplies, the manufacturers find it difficult to rely on the crude 
drug obtained from the merchants and collectors. 

Recently, the Indian manufacturers have taken up the manufacture of the 
resin from the Indian podophyllum. Most of the Kashmir grown podophyllum 
manufactured by the Drug Research Laboratory which compares favourably with 
the podophyllum resin of B. P, standard was sold in foreign market. The chief 
supplies of the podophyllum come from Virginia, North Carolina, Kentucky, 
Indiana and Tennesse. It is consumed in large quantities in U.S.A. As reported 
it grows wild in India, although its cultivation on short scale has been attempted 
in Kashmir and Himachal Pradesh States. The drug is collected in spring or 
autumn. That collected in autumn has a lower resin content in comparison to 
that collected in spring. The rhizomes arc dug up, washed, cut into cylindrical 
pieces and carefully dried. The Indian drug pushed itself into the market during 
the Great Wars when the foreign supplies were restricted or practically cut off, 
but the situation has changed again. Unless more attention is paid to proper 
collection and drying of the rhizomes or the plant is systematically cultivated in 
suitable places, it appears unlikely that the Indian drug will be utilised even in 
India where the American drug is offered at a very low price. Cultivation of 
podophyllum is not difficult. In upland localities with sufficient moisture, the 
growth is very satisfactory, and within two to four years rhizomes are fit to be 
collected and sent to the market. Its cultivation in the Sikkim Himalayas will 
very probably meet with great success. It will grow best between 9,000 to 
HfiOO ft. but it may be tried at lower levels between 6,000 to 9,000 ft. It thrives 
best in grounds of shady forests or in an open area of woodland. 

Action. Podophyllin greatly irritates the eyes and the mucous membranes 
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generally. The resin does not affect the unbroken skin but may be absorbed from 
raw surfaces and give rise to purging. It is an active purgative and is administered 
in average doses of 0.01 gm ; in toxic doses it produces intense enteritis which may 
result in death. Podwyssotski attributed the laxative action of the drug solely 
to podophyllotoxin. In crystalline form it is intensely toxic to dogs and cats; 
0.005 gm. injected subcutaneously killed a cat. With subcutaneous injection the 
following symptoms were observed by him in dogs ; effects on the nervous system 
became manifest very soon after injection, with disturbances of co-ordination in 
the ix)sterior extremities; rapidly increasing weakness became noticeable, which 
however, was not always in direct relation to the violence of gastro-intcstinal 
symptoms ; respiration was greatly hurried and there was a great lowering of 
temperature ; death usually occurred with the animal in a comatose state. Several 
violent clonic cramps were also observed before the termination of life. In post- 
mortem, the mucous membrane of the stomach is reddened ; the intestines are 
generally strongly contracted but the mucous membrane is less hyperaemic; the 
liver is dark and full of blood and the gall bladder is frequently distended. 
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PSYCHOTRIA IPECACUANHA Stokes (Rubiacea) 

Syn. Cephaelis ipecacuanha (Brot.) A, Rich. 

Vern. — Ipecacuanha, Ipecac. 

Ipecacuanha is a well-known drug which is official in the phannacopoeias of 
many countries. It is the dried root of P. ipecacuanha (now called Cephcclis 
ipecacuanha)' which is a native of Brazil and is extensively exported from Rio de 
Janeiro to different parts of the world. Two other varieties of Ipecacuanha namely 
'Minas ipecacuanha’ (cultivated in Minas Geraes in Brazil) and 'J^hore 
ipecacuanha’ (cultivated in Johore and Selangor in the Federated Malay States) 
are recognised by the British Pharmacopoeia. Another variety, 'Carthagena 
ipecacuanha’ derived from C. acuminata Karsten in Columbia is also met with in 
commerce. The root of this variety is thicker, darker and its annulations are 
less marked as compared to the Rio or Brazilian ipecac, which is slender and 
tortuous varying in colour from brick-red to dark-brown. The Ipecacuanha plant 
grows about 30 cm. in height and, from the slender root and prostrated stem, 
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roots are given off at intervals. Some of these growths develop an abnormally 
thick bark and this thickened bark and thickened root constitute the drug of 
commerce. It is found in most parts of Brazil growing in a state of nature and 
is also cultivated in some of the provinces of that country for purposes of export. 
The exported ipecacuanha is largely sold in the markets of India. 

11*1 ‘ , I 

Indian Substitutes of Ipecacuanha.— Ipecacuanha is not a native of India but from 
lime to lime a number of plants have been reported to possess similar properties and have 
been suggested as substitutes. Naregamia data (Goanese ipecacuanha) N. O. Meliaceae, 
Vern. — Mar. — Tinpani, Pittvel, is a small glabrous, imdershrub with trifoliate leaves found 
in Western and Southern India and has been said to possess properties akin to Ipecacuanha. 
Jt was tried in Madras in acute dysentery and also as an emetic and expectorant with indefinite 
results. It contains an alkaloid called mregamine which is not related in any way to emetine. 
Under the name of East Indian root, the rhizome of small monocotyledonous plant, Cryptocorync 
spiralis, N.O. Aroidea;, known in Tamil as Nattu-ati-vadayam, has been exported from 
Madras, but it contains neither emetine nor cephscline. Tylophora asthmatica, (T.indica) 
N. O. Asclepiadcae, Vern. — Hind. — Jangli pikvan, Beng. — Antamul, Tam. — Nay-palai, is another 
plant which is still used as a substitute and some believe with .satisfactory results. It is a 
.small twining plant, common in the forests throughout eastern India, Bengal, Assam, Kachar, 
Chittagong, Deccan and Burma. It was first brought to the notice of the practitioners of 
\Vestern medicine by Roxburgh many years ago. 0 ‘Shaughnessy confirmed Roxburgh's 
opinion and said that the emetic properties of the roots are well established and that it affords 
an excellent substitute for ipecacuanha. The properties of this plant so convinced the early 
workers that it was admitted as official in the Bengal Pharmacoi)oeia of 184.1. On the compila- 
tion of Pharmacopoeia of India in 1868, the leaves were made official in preference to the 
root us they produced more uniform and certain results. It contains two alkaloids tylophorine 
and tylopliorinine. It is used as a substitute for ipecac in bronchitis and dysentery. Asclepias 
curassavica is still another plant which was introduced into India from the West Indies and 
has become completely naturalised to India. It now grows wild in many parts of South 
India and in Bengal. The root of this plant possesses emetic properties and hence the West 
Indian colonists gave to it the name of ‘bastard or wild ipecacuanha’. The active principle, 
however, is a glycoside asclepine and not the alkaloid emetine. The roots possess emetic 
properties. Besides these there are several other herbs in the indigenous system which have 
been claimed as substitutes for Ipecacuanha, e.g., Anodendron paniculatum, Calotropis gigantea, 
Gillenia stipulacea, Euphorbia ipecacuanha, Bcerhaavia decumbens, Sarcostemma glabra, etc. 
Though detailed chemical and pharmacological studies of these drugs have not been made, 
it ha.s been shown that none of them contain emetine or its allied alkaloids, but in most cases 
contain irritant substances which are responsible for their emetic properties. Some of these 
remedies have been actually tried in the treatment of amoebic dysentery but without success. 

Ipecacuanha is a drug of very great importance to India in view of the wide 
prevalence of amoebic dysentery in this country. An analysis of a large number 
of stools examined in the Department of Protozoology, Calcutta School of Tropical 
Medicine showed a general incidence of 14 per cent, and from this the large 
demand for this drug can be easily estimated. As the drug was not grown in 
India large quantities of the crude drug and also the alkaloid emetine were imported 
every year. Good quality of ipecacuanha root can be grown in India and sufficient 
quantities could be produced to meet the demand. The Government of India were 
not slow to appreciate the advantages likely to ensue by such an enterprise and 
as early as 1916-17, ipecacuanha plantations were started in the Nilgiris and at 
Mungpoo near Darjeeling. Later, plantations were also started in Burma. The 
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plants seeded well and it appeared from the reports for the year 1920 that there 
was every chance of the cultivation proving a success if plants could be reared 
from the seeds sown. The report for the year 1922 showed that the ipecacuanha 
plants were doing very well, their numerical strength had considerably increased 
and extensions to the existing nurseries were being contemplated. The prospect 
appears to be very hopeful but there are certain difficulties. Excessive daily 
fluctuations of temperature seem to affect the plantations badly and unless very 
elaborate arrangements are made to counteract them there is chance of the whole 
stock degenerating. In spite of these difficulties, the stocks of the Mungpoo and 
other plantations have so far done well and it is understood that nearly 226,496 
plants were grown in Mungpoo alone. In the Burma cinchona plantations, nearly 
668,852 plants had been reared. The quality of root produced is quite satis- 
factory as will be evident from the following statements which give the comparative 
figures of the total alkaloids and emetine contents of the different roots on the 
market. 

Total Alkaloids Emetine 


Brazilian root 
Brazilian stem 
Columbian root 
Indian root 


2.7 per cent. 

1.80 „ „ 

2.20 „ „ 

1.98 ,, ,, 


T.35 per cent. 

I.18 „ „ 

0.89 „ 

1.39 .r » 


A perusal of the above figure will show that the emetine content of the Indian 
root compares very favourably with the Brazilian root though the total alkaloids 
arc not so high. The Columbin root is very rich in total alkaloids but the propor- 
tion of emetine is very small for commercial purposes. Emetine in a pure condi- 
tion, obtained from the Indian i])ecacuanha, is now available on the market, but 
the quantity is insignificant compared to the demand. Ipecacuanha is now being 
grown on a commercial scale in West Bengal hill tracts. 

Cultivation. — ^Attempts have been made to grow ipecacuanha in other parts 
of the world. In Java and Ceylon the cultivation did not prove a success but in 
the Straits Settlements and the Federated Malay States the plant did very well 
especially in the rubber plantations, and ipecacuanha root of an unusually fine 
appearance and rich in alkoloids is now exported in considerable quantities. In 
India a survey of the climatic and edaphic requirements of the plant suggests that 
the plant may be tried with success at Jorhat (Assam) ; Chittagong (Cox Bazar, 
E. Bengal) ; Sundarbans (Moralganj, Kaliganj, Bengal) ; Jalpaiguri district 
(Bengal) ; Balasore district (Orissa) and in the hilly tract of the Meghasini range. 
The plant is grown at Mungpoo at an altitude of 1,200-1,500 ft. with an annual rain- 
fall of about 120 in. per year and maximum temperature in summer about 100°F, 
and no frost during winter. The plant prefers a rich sandy, alluvial loamy soil 
and this should be rough in texture and well drained. The following composition 
is likely to suit the requirements of the plant: 1 part clean washed sand, 1 part 
well decayed leaf-mold, 1 part ordinary soil (i.e., rich friable loam), 1 part oil 
lime rubbish, 2 parts pounded brick, 2 parts oil and dried cow dung manure. A 
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judicious supply of calcium phosphate and some magnesia and potash salts give 
favourable growth to the plant. 

The plants may be raised from seeds or cuttings but the latter ones are more 
vigorous and healthy. The seeds take a long time, sometimes 6 months to germinate 
and only about 30 per cent, of the seeds germinate. Propagation from cuttings 
may be effected from the roots, shoots or leaves. The root cuttings and leaves 
should be placed in pans not less than 3 in. deep containing very fine sand. The 
plants must be kept constantly damp but never saturated with water. 
The pans containing the plant must be kept under cover where they 
will liave free ventilation but special care must be taken to protect them from 
direct rays of the sun. The leaves may be expected to form callus in about a 
fortnight to three weeks; after this a mass of fibrous roots grows out from the 
callus and then one, two, three or even four young shoots make their appearence 
above the ground. When these latter shoots are about an inch and a half in 
height, they may be separated and potted off. The root cuttings may be prepared 
by slicing the roots into small pieces about -J in. long and then placing them in 
beds containing 2 parts of sand and one part of humus. The cuttings should 
be watered regularly and kept in shade. The shoot cuttings strike roots 
more quickly than the root cuttings which strike roots in about a month time. 
At the end of two months they should be transplanted in another bed containing 
equal parts of sand and ‘jun,gle’ mold, and should be placed 4 in. apart. After 
another 4 months the plants may be put in permanent beds under shade. Plants 
should be put at least 1 ft. apart in permanent beds under shade and this will give 
room for development of the plant. The roots are harvested generally at the 
end of three years, counting from the time of sticking the root in case of raisings 
from cuttings and in case of seedlings from the time the plants open up the leaves. 
It is on record that 2^ years old plants from Johore gave highest yield of the 
alkaloid. The roots are prepared for the market by drying them as quickly as 
possible, the common method employed is sun-drying, the roots being placed imder 
cover at night to avoid damp caused by dew. Drying can be accelerated con- 
siderably by using artificial heat without affecting the quality of roots. Average 
yield of roots is about 600 lb. per acre. 

Constituents. — The roots contain the alkaloids emetine, ceph^eline, 
kr)q)tonine, and psychotrine, along with o-methylpsychotrine and emetamine. It 
also contains ipecamine and hydro-ipecamine along with a glycoside termed 
ipecacuanhin, ipecacuanhic acid, starch, calcium oxalate, etc. Psychotrine can be 
converted cither into o-methylpsychotrine or into cephaeline, which in turn, upon 
methylation yields emetine. It was found that Brazilian roots contain about 
2.5 per cent, of total alkaloids of which about 70 per cent, is said to be emetine 
whereas Cartagena ipecacuanha roots yield about 2 per cent, of alkaloids of which 
less than half is emetine. The percentage of alkaloids obtained from Indian 
Ipecac roots are given in the Table XIV. 
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TABLE XIV 

Percentage of total and non-phenolic alkaloids 

AND ASH in terms OF DRY WEIGHT OF ROOTS 


Age of Plant 
Year 

Total Alkaloids 
per cent. 

N on-Phenolic 
Alkaloids 
per cent. 

Ash 

per cent. 

I. 

145 to 2.30 

1. 81 to 1.20 

2.89 

2 . 1 

1.70 to 2.33 i 

1 . 21 to 1.24 ! 

2.00 

3. 

2.33 to 2.50 

1.35 to 140 

2.25 

4. 

2.14 to 2.60 

1. 21 to 1.33 

1.68 

5. 

2.45 to 2.51 

1.30 to 1.34 



The percentage of alkaloids in plants grown at Derdang, in the Federated 
Malaya States, is much higher than that grown in India and as much as 3.1 per 
cent, of total alkaloids with 1.6 per cent, of emetine has been found in roots 
obtained from Federated Malaya States. 

Pharmacological Action. — Emetine and cephaeline, the two chief alkaloids 
of ipecacuanha, resemble each other closely in their effects, cephaeline being some- 
what more irritant in action which is, however, much more marked in certain 
individuals than in others. After local application to the skin, they produce irrita- 
tion and inflammation resulting in the formation of vesicles and pustules. When 
powdering the root, the operator must protect his face, as the fine powder is very 
irritant to the eyes, and when inhaled, elicits a violent reaction from the mucous 
membranes of the respiratory passages, profuse nasal catarrh, hoarseness, cough- 
ing, etc. The emetic action is mainly due to the irritating action of the alkaloids 
on the stomach, but it is possible that there may be further action on the medullary 
centre when large quantities are injected intravenously in animals. 
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BHEUM EMODI WaU. (Polygonaceie) 

Indian Rhubarb 

Vern. — Hind, and Beng. — Revand-chini; Rheuchini; Bomb. — Ladaki- 
revanda'Chini; Punj. — Rewand-chini; Tam. — Nattu-irevaU 
chinni; Tel. — Nattu-reval-chinni. 

Rhubarb is largely employed in Western medicine as a purgative. In the 
ailments of children it is specially valuable and has been very commonly used. In 
fact, it is one of the everyday nursery remedies. It has been used in njiedicine 
for 4700 years or longer, since it was described in the early Chinese work on 
30 
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materia medica, called ‘Shen-Nung-Pentsao-King’ (ca. 2700 b. c.). The commercial 
rhubarb, known as Chinese, Russian and East Indian, is said to be obtained from 
R, officinale and R, palmatum which grow in South-East Tibet and North-West 
China. Rhubarb is brought from China through Persia and thence to India; it 
is also imported to a certain extent from London. In the Himalayas, jR. 
emodi is found growing wild in various parts of Nepal and Sikkim to Kashmir, 
at altitudes of 4,000 to 12,000 ft., along with some of the allied species such as 
R. moorcroftianum, R. Wcbbiamim and R, spiciforme. However, although 
R. emodi is the species most commonly referred to, Youngken is of the opinion 
that most commercial Indian Rhubarb as imported into U.S.A. represents 
A^ webbianunu The Himalayan rhubarb is darker in colour and coarser in texture 
than the Chinese variety, is not decorticated and yields a brownish yellow powder 
instead of the bright yellow powder of the Chinese rhubarb. It was considered 
of little commercial importance as it was commonly believed to be of an inferior 
grade to the Chinese drug. Considerable quantities are, however, annually 
conveyed to the plains from the Kangra district of the Punjab and Kashmir for 
use in the indigenous medicine. Indian rhubarb was tried by the Indigenous 
Drugs Committee but was not found to be very satisfactory. The reasons adduced 
by the Committee are, however, not convincing. The following analysis by 
Elborne shows the percentage composition of various samples of English and 
East Indian rhubarb. It is evident from this that the Indian rhubarb is not lack- 
ing in the purgative principles (the anthraquinone derivatives) which characterise 
the foreign and official rhubarb. 



Rheum emodi 

Rheum emodi 

East Indian 

Russian 

(low cultivation) 

(high cultivation) 

Rhubarb 

Rhubarb 

Moisture 

6.0(i 

79 

5.4 

12.6 

Ash 

9-33 

49 

9.28 

6.63 

Mucilage soluble in 

water 

6.5 

4.8 

4.0 

5.5 

Cathartic acid 

3-5 

3.2 

4.5 

3.2 

Organic acids, e.g., gallic 

acid, etc 

33 

2.2 

3.0 

4.5 

Resinous substance 

soluble in alcohol 

2.6 

2.0 

4.6 

5.2 

Fat and free chryso- 
phanic acid soluble in 

petroleum ether 

0.4 

0.3 

0.7 

X.5 


It has been found that rhubarb cultivated in India with due care is as good 
as the imported Chinese rhubarb. The root of Rumex nepalenis which grows 
abundantly in some parts of India is sold under the name of 'Rewandchini' in 
the bazars of Bengal. It has purgative properties similar to rhubarb, and is also 
used as a household remedy but no definite Information is available regarding 
its usefulness as a substitute for the commercial rhubarb. Good rhubarb can be 
grown in India and systematic cultivation of this plant is likely to be a paying 
proposition. Rhubarb has already been successfully grown in certain parts of Assam 
but this is used mostly by the local people as food and not utilised in medicine. 
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Cultivation. — The plant Is propagated from seed or by dividing the crown 
into a number of portions each bearing a bud. Planting should be done in early 
spring in a rich, deep soil treated with well rotted manure. The plants should 
be set 4 to S ft. apart each way with their crowns 4 in. beneath the surface. The 
rhizomes and roots are harvested in autumn. They are dug up late in September 
from plants 8 to 10 year*s old, washed, the crown and small branches removed 
and, after the removal of most of the bark, are either cut into pieces or segments 
and kiln or sun dried, or the segments may be bored with holes and suspended 
on strings to dry. The roots of other species of Rheum, specially R, acuminatum 
JI. f. & T., /?. nohile H. f. & T. and R. webbianum Royle are used as substitutes 
for R. emodi Wall. 

Constituents. — Rhubarb contains derivatives of anthraquinone, which are 
regarded as the purgative constituents and are present to the extent of 2.0 to 
4.5 per cent. The astringent constituent consists chiefly of gallic acid in the 
form of glucogallin, which is glycosidal, together with small amounts of tannin 
and possibly catechin. Other constituents, apparently devoid of medicinal action 
arc rheinolic acid, starch, fat, dextrose, levulose, pectin and calcium oxalate. The 
amount of calcium oxalate, and cosequcntly also the ash, varies widely; the ash 
is from 3.5 to 43.3 per cent., good Chinese rhubarb yielding from 7 to 13 per cent. 
Tliat the ash is due almost entirely to calcium oxalate is evident from the small 
acid-insoluble ash, which should not exceed 1 per cent. The anthraquinone deriva- 
tives present in rhubarb are rhein, emodin, aloe-emodin, emodin-monomethyl ether 
and chrysophanol. These occur partly free, partly as glycosides and possibly 
also in some other undetermined combination occurring in the amorphous resinous 
mass, extracted from rhubarb by Tutin and Clew’^er and referred to as rheonigrin, 
which yields on hydrolysis gallic and cinnamic acids together with the anthra- 
quinone derivatives named above. According to Wallis (1946) the pieces of 
the drug Indian rhubarb {R, emodi Wall.) are a good deal shrunken and are 
soft and easily cut. In ultra violet light it fluoresces violet with a certain amount 
also of velvety brown patches. It does not contain rhaponticin, it gives a positive 
reaction for anthraqinone derivatives. 

It is used as a purgative and astringent tonic. The tuber is pungent bitter 
and is also considered emmenagogue, diuretic and is reported to be used in billious- 
ness, lumbago, heating of the brain, sore eyes, piles, chronic bronchitis, chronic 
fever, asthma, coryza, pains and bruises. 

Commerce. — The commercial supplies of the commercial rhubarb, obtained 
from R. officinale Baill. are obtained in major quantities from China. It is 
collected chiefly in the mountainous country separating Tibet from the province 
of Szechuen and extending eastward to Hupeh. The commercial varieties of 
Chinese Rhubarb are Shensi, Canton and High Dried, of which Shensi rhubarb is 
esteemed as the finest variety. Pharmaceutical preparations made up with Chinese 
and Indian rhubarbs indicated that certain pi*eparations (especially Mistura Rhei et 
Sodae and Tinctura Rhei Aromatica) made with the latter were closely similar 
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ill appearance, etc., to preparations of Chinese Rhubarb. Some were less satis- 
factory (notably Pul vis Rhei Compositus) chiefly because the odor was much less 
pronounced. It is obvious from what has been said that genuine Indian Rhubarb 
represents an excellent replacement for the Chinese drug, as formerly available 
in the market. Although the Chinese Rhubarb is somewhat more effective as 
a cathartic and has the attractive feature of possessing a more pronounced and 
typical odour, yet on the other band, the Indian article has certain advantages of 
its own and has been found quite satisfactory by the trade and by the profession 
in the United States and Great Britain. 
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RICINUS COMMUNIS Linn. (Euphorbiaceae) 

Castor Seeds 

Vern. — Sans. — Eranda, Hind. — Arand, Erand; Beng. — Bherenda; Punj. — 
Arand; Bomb. — Erendi; Tam. — Amanakkam-chedi. 

Castor oil is derived chiefly from the seeds of R, communis, but the seeds of 
certain allied species like R. viridis, etc., are also useful. Although apparently 
indigenous to Africa, R, communis grows so extensively in India that there has 
been a lot of speculation as to whether it is really a native of India. The plant 
has been cultivated in India for many centuries. Two forms are known: (a) 
A perennial bushy shrub or a small tree grown usually as a hedge plant which 
has large fruits and large red seeds yielding as much as 40 per cent, of the oil. 
This is used chiefly for illumination and lubrication purposes, {b) A much 
smaller, annual plant grown as a distinct crop has small grey seeds with brown 
spots which yields as much as 37 per cent, of the oil. This is used chiefly for 
medicinal purposes. The plant is cultivated throughout India, particularly in 
Madras, Bombay and Bengal, and large quantities of the seeds are exported. 

Cultivation, — According to Yegna Narayan Ayer when castor seed is grown 
as a pure crop, yields up to 900 lb. of seed per acre are obtained from well grown 
crops and 400 to 500 lb., from average crops. Even poor crops yield 200 to 300 lb., 
per acre. The volume weight, however, varies materially according to variety. 

The castor seed consists of 20 per cent, of husk or shell and 80 per cent, 
of the soft kernel which contains the oil. The unshelled or 'undecorticated' seeds 
contain from 40 to S3 per cent, of oil while the kernel contains 58 to 66 per cent, 
of oil. The small seeded varieties contain about 7 to 8 per cent, more oil than the 
hrge seeded varieties in their seeds. Much variation in the oil content of one 
and the same variety is caused by the stage at which the seeds are harvested. The 
difference between dead ripe seeds and those harvested earlier may amount to as 
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much as 9.5 per cent.; in fact this factor of maturity gives rise to a greater 
difference in the oil content than varietal characteristics such as the colour of the 
stems or the smoothness or otherwise of the capsules. 

The fixed oil of the commerce is obtained from the seeds by two processes: 

(1) Cold Drawn . — When extracted without the aid of heat it is colourless or faintly 
yellow or straw-coloured, practically odourless, with a bland and slightly acrid taste. 

(2) Hot Drawn . — In India, this is done by boiling the seeds with water and skimming off 
the oil. The hot pressing process commonly in use in this country consists of burning a slow 
fire under the mill; this liquefies the oil and increases the yield. The oil is bleached by 
exposure to the sun and is clarified by boiling with water which coagulates the proteins 
and dissolves out the mucilaginous matrix. 

There are several qualities of this oil in the market. For medicinal purposes, the seeds 
are hand-cleaned and husked, the kernels dried in the sun and afterwards broken in a crushing 
machine. It is understood that at present most of the oil is extracted by hydraulic presses 
in Calcutta, Bombay and South India. The advantage of this process is that it is less compli- 
cated and the acridity and nau.seousncss of taste commonly associated with the oil arc avoided. 
Only half of the available oil is exti acted by first pressure; the mass is subjected to a second 
pressure giving an additional 16 per cent., which is used as a lubricant. 

Chemistry of Castor On.. — The oil chiefly consists of ricinoleate of glycerol, or tri- 
ricinolein with a small quantity of palmitin and stearin. Unlike most fixed oils, castor oil 
possesses the remarkable property of mixing with absolute alcohol and glacial acetic acid 
in all proportions. The glycerides of ricinoleic acid, Ci7H32(01i)C00H (which is a hydroxy 
acid) arc mainly responsible for the purgative effect. When given by the mouth the oil is 
saponified and free acid is liberated which produces the effect. Apart from the oil which is 
contained in the kernels, a very toxic substance is also present in the seeds. This poisonous 
constituent is a body of albuminoid nature and is named ricin. In the body it produces an 
anti-toxin (antiricin) ; it is de.stroyed by heat. Ricin may be extracted by means of salt 
solution, precipitated by magnesium sulphate or other electrolyte and purified by dialysis. 
It is a i)Owerful poison having a definite effect on the coagulation of blood, it has no purgative 
effect but produces haemorrhagic inflammation of tlie gastro-intestinal tract even when given 
.subcutaneously. It is not present in tlie oil to any extent. The seeds also contain lipases 
which under suitable conditions hydrolyse the glycerides and arc sometime employed com- 
mercially for the preparation of glycerin from fats and oils. A crystalline alkaloid, ricinine, 
C8H8O2N2, was isolated and has now been synthesised. It is not markedly toxic. 

According to Yegna Narayan Ayer, the castor oil has the following physical and chemical 
constants: Specific gravity at I4.5°C., 0.959 lo 0.969; refractive index at 40°C., i.4b79 to 
14723; viscosity at 100® F., 1160 to 1190; saponification number 175 to 185; iodine number 
82 to 90; Reichert-Mies.sel number i.o to 2.0. The oil does not become rancid; but if the 
decorticated kernels are stored for any length of lime the lipase in the seeds acts and liberates 
the free fatty acids. If these seeds are used for making ‘cold drawn* oil, then the fatty 
acids will pass into the oil and give rise to rancidity. Rancidity will also develop quickly if 
tlie seeds used for extraction are not quite dry but contain considerable moisture. 

Economic Aspects. — Though the largest area under cultivation is in this 
country, considerable quantities of castor seeds are annually gathered and used for 
producing the oil in several West Indian Islands, North America, Algiers and 
Italy. The ricinus plant was known as an oil plant in ancient Egypt and there 
is also evidence to show that the oil has been known in India for a very long time. 
Both castor seeds and castor oil form important articles of commerce. Medicinally 
a considerable quantity of the oil is used all over the world. An enormous amount, 
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much larger than the quantity used for medical purposes, is consumed in the 
manufacture of soap, leather, oil and as a lubricant in air-craft engines and for 
other industrial purposes. 

Production and Trade. — The total area under castor in India including the 
States in 1937-38 was about 1.3 million acres. The largest area is grown in 
Hyderabad where the crop is grown on about 7,35,000 acres. The areas in Madras, 
Bombay and Mysore were 2,50,000 ; 42,000; and 96,000 acres respectively. India 
ranks as the largest source of the World's supply of castor seeds and castor oil 
The export of the castor seed and of castor oil in the year 1939-40, were as 
follows: Castor seed 40,437 tons valued at Rs. 32 lakhs in round figures and 
Castor oil 12,53,750 gallons valued at Rs. 23 lakhs. In addition Castor oil cake 
is also exported to a small extent, which amounts to approximately 3,000 tons 
per year. Notwithstanding such enormous production it is disappointing to note 
that the best qualities of medicinal oil are not producted in India to supply even 
her own demands. Only crude oil is manufactured and this is mainly used for 
industrial purposes. The best oils for medicinal purposes are the Italian or French 
oils prepared by cold expression. The first pressing only gives a good quality 
of oil and a yield of about 33 per cent, is obtained from the seeds as compared 
to 40 to 45 per cent, which might have been obtained after the final pressing. The 
Italian and French oils arc expressed from the seeds after they are decorticated 
and the husks removed ; they are, therefore, milder in taste as compared with the 
Indian oils. Production of good medicinal oil in bulk does not present any special 
difficulties in India and there is every reason to believe that the extraction will 
be remunerative, and India will be able to meet her own requirements of one of 
the cheapest and most important purgatives of the Pharmacopoeia. Purification 
of the oil is also beset with no great difficulty. The Castor oil cake is a valuable 
fertiliser ; but owing to the presence of the poison 'ricin' it is unfit for cattle feed. 
The oil cake will vary in composition according as it is prepared from ‘decorticated' 
or ‘undecorticated' seed. The former will contain 6 to 7 per cent, nitrogen and 
al>out 2.25 per cent, of P 2 O 5 while the latter only from 3 to 4 per cent, of nitrogen 
and about 1.8 per cent of P 2 O 5 . 
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BOSA DAMASCENA Mill. (Bosaceae) 

The Rose 

Vern. Hind. Gulab-ke-phul ; Beng. — Golap-phul; Bomb. — Gul; Tam. — Gulappu. 

The medicinal use of rose water and the oil or otto (attar) of rose is very 
limited. Rose water is mostly employed in lotions and collyria and the oil is used 
as a flavouring agent to mask the taste of many obnoxious preparations. In the 
Indian indigenous medicine, rose petals are used in the preparation of a laxative 
conserve called ‘Gulkand'. It is, however, widely used in perfumery and is prized 
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in many countries for its delicious aroma. The chief centre of rose industry is 
Bulgaria where very extensive plantations are found in the valleys and southern 
slopes of the Balkan Mountains. It has been estimated that the producing area 
lias an extent of 80 miles in length and 30 miles in width. The production is 
enormous. On an average 80,00,000 to 90,00,000 kilos of flowers are harvested 
annually yielding from 2,050 to 3,000 kilos of the essential oil. The following 
figures regarding the export of rose oil from Bulgaria in 1926 will show the 
importance of the industry and the demand in the various countries: France 
1,455 kilos; United States 975 kilos; Germany 311 kilos; England 190 kilos; 
other countries 172 kilos; total 3,103 kilos. Besides this, a large quantity of rose 
extract was prepared which is steadily obtaining greater significance in modern 
pharmacy. Oil of rose is obtained by distillation from the fresh flowers of Rosa 
damascena, R. gallica, R. alba and R, centifoUa. Rose is also cultivated in several 
other places in Europe, e.g.^ France, Italy, Greece and Germany. In the East, 
Persia has been famous for its otto of rose for centuries and it is even thought 
that distillation of rose first originated in that country. Most of the rose grown 
in that country is utilised for her own needs but sometimes dried petals are exported 
to India for the manufacture of rose water. The oil in Europe is prepared in 
copper alembic stills by the peasants or in large factories under careful scientific 
control. Some 3,000 parts of flowers yield only one part of oil. The oil is very 
expensive and very liable to adulteration. The 'peasant distilled' oil usually fetches 
a lower price than that produced in the larger works. The oil is exported in 
handsome metal 'vases' covered with felt ribbon in the Bulgarian colours, and 
customs seals. The oil is pale yellow and semisolid in consistency. The portion 
which is solid at ordinary temperatures forms about 15 to 20 per cent, and consists 
of odourless stearoptene. The liquid portion forms a clear solution with 70 per 
cent, alcohol. It consists of the sesquiterpene alcohols geraniol and citronellol, 
with smaller quantities of esters and other odorous principles. Although the 
alcohols form about 70 to 75 per cent, of the oil, the odour is so modified by the 
other constituents that no artificial mixture of the known constituents can be made 
to reproduce the odour of the natural oil. 

In India at one time roses used to be cultivated very extensively. It is said 
that rose culture has been carried on at Ghazipur for nearly 250 years. To this 
day, Ghazipur remains the largest centre of rose production in India. It is also 
cultivated in Lahore and Amritsar in the Punjab, Kanpur, Aligarh and Hathras 
in the Uttar Pradesh and to some extent near Patna in Bihar and Orissa. Rose 
water is the chief product but very little true essential oil is extracted at present. 
In fact, the industry has gone down to a very low level. The quantity of rose 
water and otto produced in this country is not sufficient to meet the internal 
demands and therefore large quantities are imported from abroad. There is, how- 
ever, an ample scope for a large rose-products industry in India. The rose 
grows best at altitudes of 900 to 1,500 ft. but it is cultivated up to 2,500 ft. and 
even 3,000 ft. The factors contributing to the successful cultivation of rose in 
Bulgaria, such as abundance of rain, sandy rich well-drained soil, sloping ground 
and the protection of the rose bushes from high winds, can be easily obtained in 
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many localities in India. It is also possible to grow in India the species of rose 
grown in Bulgaria namely R.damascena (red rose). Besides this, an enormous 
quantity of wild hill roses grow throughout the north-west Himalayas and Kashmir 
and are at present allowed to go waste. These too may be profitably utilised by 
adopting the same methods as in countries where perfume from wild flowers is 
extracted. At the same time, attention should be directed towards the improve- 
ment of the Indian roses which are at present poor in essential-oil contents as 
compared with the Bulgarian and French roses. By using freshly-plucked flowers 
and discarding the primitive methods of wasteful distillation, it has been reported 
that the yield could be increased from 0.004 to 0.025 per cent. With an average 
yield of 0.025 per cent, and the yield of flowers at 1,500 lb. per acre there would 
be no difficulty in competing with the Bulgarian product. 

In their exploratory report on essential oils, Narielwala and Rakshit observed, 
'"even today the small quantity of Rose oil that is produced in India is almost as 
good as the Bulgarian Rose oil and it is of vital importance to the country that 
the manufacture of Rose oil in India should be undertaken on a much larger scale 
than hitherto. Ghazipur, which was once known all the world over as the centre 
of Indian Rose oil, now produces roses on a very small scale on account of the 
degradation of the species and the impoverishment of the soil and the centre of 
gravity for the production of Rose oil has shifted to Barwana in Aligarh district 
of U. P. The season for roses in Barwana lasts for only six weeks from the 
middle of March till the end of April and it is reported that during this period as 
much as 200 mds. of rose petals are distilled per day and at the height of the 
season, which lasts for only about a week, the arrival of flowers comes to as much 
as 1,000 mds. per day. Most of the rose petals are, however, used up for the 
manufacture of Rose 'attar' and only about 5 to 7 lb. of pure otto of Rose is 
produced per annum. The distillation at Barwana is carried out by distillers from 
Kanauj by old methods and it is reported that about 13,000 lb. of rose petals give 
about 1 lb. of Rose oil (which means a yield of about 0.008 per cent. ; this is in 
addition to Rose water which is obtained in the process). If a more modern 
method of distillation is adopted it should be possible to obtain a higher yield. 
Even with the present methods, were all the rose petals in Barwana to be used 
up for the distillation of Otto of Rose and not of attar, the production of Rose 
oil could be increased to at least 50 lb. per annum. Systematic study of the manu- 
facture of Otto of Rose by modern methods has been carried out by the Industries 
Department of the Uttar Pradesh and they have staled that the yield of oil 
can be raised to as much as 0.015 per cent, by using an improved type of still, 
i.e., we can obtain from the existing crop of flowers at Barwana twice as much 
more oil than what the crude method of distillation yields. We consider a wider 
cultivation of roses and a production of Otto of Rose to be of immediate and 
considerable importance to India. We understand that in South India as much 
as 125 acres are under Rose cultivation, but no attempt has yet been made there 
for distilling Rose oil. R, damascena is the only suitable variety for the distilla- 
tion of the oil, but a systematic study of the different varieties of Rose grown in 
India may reveal that some of the other varieties may be equally suitable for 
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distillation. We cannot too strongly recommend the development and extension 
of rose cultivation in India on a wider scale, as the price of Rose oil from the 
Balkans ranges from Rs. 600 to 1,000 per lb. and the importance of Rose oil to 
Indian economy can be easily gauged*'. 

Besides the oil, the fruit of rose (rose hips) is also used in U. K. and Europe 
as a source of Vitamin C. These are the incompletely ripe fruits of various 
species of Rose, including the common dog roses, R, canina, and downy-leaved 
roses, R. mollis. They are collected between the period when they just begin 
to change colour untill they are fully red. To prevent loss of vitamins they are 
used for the preparation of galenical as soon as possible after collection. Rose 
hips are at present much used in Britain as a source of vitamins. Their high 
vitamin C content was pointed out in English samples assayed by Goldberg and 
Walsh (1938). According to Wokes et al. (1943) they are also good sources 
of vitamin P and carotin. The vitamins are unstable in the form of rose-hip 
syrup, but a stable dried extract may be prepared. Vitamin C is present in many 
fruits and vegetables, but vitamin P, although present in many fruits, is not 
usually abundant in vegetables. Rose hips also contain about 3 per cent, of malic 
and citric acids and up to 30 per cent, of sugar. Rose hips have long been used 
in pharmacy iri the form of a confection, but their importance as a source of 
vitamins has been but recently appreciated. 
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SANTALUM ALBUM Linn. (Santalaceae) 

Sandalwood 

Vern. — Sans . — Swet chandan; Hind. — Safed-chandan; Beng. — Sada-chandan; 

Tam . — Shandanak kattai. 

The wood of S, album (swet chandan) was highly prized during antiquity 
in India and China, on account of its peculiar odour. It has occupied a very 
important place in Hindu religious ceremonials. The Brahmins used a paste made 
from the wood for their sectarial marking. The Parsis used it for the fire in their 
temples. It was regarded as the most durable because it is not touched by the 
white ant which destroys so many other varieties of timber. Sandalwood is 
found mentioned in the earliest Sanskrit and Chinese literature. The Egyptians 
came to know about it as early as the seventeenth century b.c. It is a small 
evergreen tree possibly indigenous to India though opinions differ among the 
botanists as to the real locality of origin of the plant (Kew Bulletin No. 5). It 
either grows wild or is cultivated in Mysore State, Ccorg, Coimbatore and the 
southern parts of Madras- The territory in India from which most of the 

31 
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wood is obtained constitutes a strip of about 240 miles long and 16 miles wide, 
starting from the Nilgiri Hills and extending north and north-west through Mysore. 
In this region, the tree grows at altitudes from the sea level to about 4,000 ft. The 
total area of sandalwood plantations has been estimated to be amounting to nearly 
6,000 square miles of which about 85 per cent, is in Mysore and Coorg. 

The sandalwood tree is of a parasitic nature. A few months after germina- 
tion, haustoria from the roots penetrate into the roots of grasses, small shrubs 
and herbs and eventually of large trees. The young plants are planted with some 
other young trees to serve the purpose of a host, in baskets made of the sheaths of 
bamboo leaves. The seeds are sown either in beds or two or three in a hole. In 
the latter case a capsicum seed is also introduced as this germinates very rapidly, 
shading the sandal seedling and at the same time giving it food. It is a delicate 
tree and suffers much from accidental injuries in the process of transplantation. 
It is also likely to be affected very commonly with a disease known as the 'spike' 
disease which is very infectious and destroys wide tracts, especially where the trees 
are close together. Much care, therefore, is needed in its proper cultivation. 
The influence of the soil plays a very important part in the growth of this plant. 
When grown away from its natural habitat, it tends to lose much of its essential 
oil for which it is esteemed in medicine. The trees growing on hard, rocky, 
ferruginous soils are richer in oil than those growing on fertile tracts. In fact 
the trees which arc grown slowly in poor soil develop the most hcartwood and are 
the richest in oil. Attempts are said to have been made to grow sandalwood apd 
to distil the oil in other parts of India outside Mysore, but these have not met 
with much success. Records show that sandalwood oil used to be distilled in 
Kanauj (U. P.) some time ago but nothing more is heard about this enterprise, 
and it is likely that the industry has died a natural death on account of the scar- 
city of sandalwood in those parts. The trees mature in 18 to 20 years, when the 
heartwood is developed to within 2 in. of the surface. The tree is then ripe for 
felling. Preferably fully grown trees (27-30 years) are uprooted. The bark 
is removed and the white outer sapwood and branches which are odourless are 
rejected. The cleaned heartwood is then sawn into billets about 2J ft. long, 
trimmed and kept for drying in a closed warehouse. This process is said to 
improve the aroma of the wood. The heartwood is equivalent to about one-third 
of the tree by weight. 

Sandalwood Oils of Commerce. — ^India is not the only country where sandal- 
wood is grown. A small amount is obtained in Eastern Java in the Sandalwood 
Islands. The wood and sometimes the oil enters into commerce z/ia Macassar 
(in Celebes) and is known as the 'Macassar sandalwood oil’. This oil, although 
the product of S, album, is not of as fine an odour as the Indian distillate. Woods 
of some other trees have, from time to time, been used as substitutes for genuine 
sandalwood and great confusion exists in view of the fact that these oils pass as 
sandalwood oil in commerce. The so-called 'West Indian sandalwood oil' is not 
a thie sandalwood oil at all, as it is not derived from^ S. album but is the product 
of Fusanus acuminafus (Santalum prelssianum) . ‘East African sandalwood oil' 
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is obtained from a species of Osyris, probably Osyris ienuifolia. The ‘West 
Australian sandalwood oil', though derived from Fusams spicatus, resembles the 
Indian oil very closely and in recent years has come to be regarded as a serious 

competitor of the true East Indian sandalwood oil' both in commercial and in 

medicinal uses. 

Chemistry. ^The essential oil of sandalwood is distilled from small chips and raspings 

of the heartwood of the tree. The roots are also used and they are considered to yield a 

larger and a finer quality of oil. The yield of oil is estimated to be from 2.5 to 6 per cent. 
Owing to the close-grained structure of the wood and to the low volatility of the oil, distilla- 
tion is extremely slow and consequently expensive. The oil is extremely viscid, of a light 
yellow colour and possesses a characteristic roseate and penetrating odour and a bitterish 
slightly acrid taste. It is soluble in from 3 to 6 volumes of yo per cent, alcohol (by volume) 
at 20® C and has got the following characters : Specific gravity 0.973 to 0.985 ; optical rotation 
— ' 14® to —21®; refractive index 1.5040 to 1.5100; acid value 0.5 to 6; ester value 3 to 17; 
sesquiterpene alcohols (mostly santalol) 90 to 96 per cent. 

Ihe oil consists in the main of alcohols and their corresponding aldehydes. A body or 
mixture of isomers known as santalol is the principal constituent of the oil, occurring therein 
to the extent of 90 per cent, or more. It is a mixture of two isomers, known as a-santalol 
and j8-santalol. The rest is composed of aldehydes and ketones, e.g., isovaleric aldehyde, 
santenone, santalone, etc. 

Adulterants. — The oil of commerce is frequently mixed with cedarwood oil to the 
extent of 10 per cent.; castor oil is also used as an adulterant in India. Both adulterants 
are easily detected by alteration in the physical characters, in the former by the decreased 
solubility in alcohol and in the latter by high ester value. Glyceryl acetate, benzyl alcohol, 
terpineol, etc., are some of the other adulterants met with. 

Medicinal Uses. — Both the sandalwood and the oil distilled from it have 
been used in the Hindu materia medica for many centuries. The wood is described 
in the Hindu medical works, as bitter, cooling, astringent and useful in biliousness, 
fever and thirst. An emulsion made of ground sandalwood is used as a cooling 
application to the skin in erysipelas, prurigo and sudamina. Ground up with 
water into a paste, it is commonly applied for local inflammations, and to the 
temples in fevers and hemicrania; it is used as an application in skin diseases to 
allay itching and inflammation. It has also been used as a diaphoretic and as an 
aphrodisiac. Dr. Henderson of Glasgow was the first to direct the attention of 
the European physicians to the use of the oil as a remedy for gonorrhoea and since 
his time it has been employed internally in many cases where copaiba and cubebs 
had previously failed. It is preferable to copaiba as it does not communicate an 
unpleasant odour to the urine nor does it so readily produce untoward effects. 

Economic Possibilities. — In Mysore and in Coorg, the sandalwood trees 
belong to the State, while in the Coimbatore and Salem districts of Madras, 
although there is no absolute monopoly, the sandalwood forests are preserved and 
are strictly administered by the Forest Department. Before the British conquered 
Mysore from Tipoo Sultan, the rulers of that country had exercised a royal 
prerogative over the sandalwood tree and had imposed very stringent regulations 
against its exploitation without proper authority; in fact the tree, wherever it 
occurred, and whether artificially or naturally grown, was the property of the 
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rulers and not the occupier of the land. The reason for the exercise of all these 
regulations may be appreciated when we consider that a considerable amount of 
export trade existed in this wood for many years. As far back as 1825, there 
is mention of this trade in the ‘coastal trade returns of India’ as well as in the 
‘statistics of foreign trade’. An idea of the amount of revenue derived in the 
latter part of the last century may be estimated by a reference to the export figures 
of 1885-90. During the five years on an average about six lacs worth of sandal- 
wood was bought from India by other countries. Mysore was the chief source 
and it was stated that the revenue derived from the sale of sandalwood formed 
one of the principal items of forest revenue in Mysore. Coming to more recent 
times, we find that before the War the annual production of the wood amounted 
to 2,500 to 3,000 tons of which 500 to 600 tons were consumed in the country 
and the remainder exported. This continued till May 1916 when the Bangalore 
sandalwood factory was opened. The Bangalore factory, from the Indian point 
of view, has been a decided success. A small initial output of 2,000 lb. a month 
has grown rapidly, and in 1921, 55,641 lb. of oil were exported as follows: 

United Kingdom, 26,931 I!).; Japan, 12,336 lb.; France, 7,818 lb.; Straits Settlements, 
1,986 lb. ; Hongkong, 1,974 lb ; Anglo-Egyptian Sudan, 1,555 lb. ; United States, 1,000 lb. ; 
Other countries, 701 lb.; total, 54,301 Ib. 

In 1922 and 1923, the export figures were 1,21,602 and 1,49,464 lb. 
respectively. The starting of the Bangalore factory has given a new turn to the 
sandalwood oil trade in India. Considering that a ton of wood yields, on an 
average, about 105 to 110 lb. of the oil the foreign buyers are quickly appreciating 
the advantages of importing the oil and saving a large sum of money on the freight. 
The Mysore Government has also erected another factory at Mysore with a 
producing capacity of 20,000 lb. a month to meet the increased European demand. 
The whole of the output of sandalwood in Mysore, however, is not distilled in the 
State-owned factories. For fiscal reasons, some portion is distilled in New York. 
The returns for the year 1927-28 will give an idea as to the relative amounts 
distilled. 


Quantity of Wood 
Distilled 


Bangalore 
Tons. cwt. lb. 
796 2 96 


Mysore 

Tons. cwt. Ib. 
849 18 0 


New York 
Tons. cwt. lb. 

375 o o 


Total 

Tons. cwt. lb. 
2,021 O 96 


Quantity of Oil 

Obtained 167,260 lb. 45,840 lb. 213,100 lb. 

Besides the oil distilled in the Mysore and the Bangalore factories which are 
owned by the State, a certain amount of oil is also prepared by private individuals^ 
Much of this is used by the Indian perfumers who are said to require about 
10,000 to 15,000 lb. per annum. 

America is the most important sandalwood consuming country in the world 
at the present time and the oil is chiefly used there in the manufacture of toilet 
soaps. A study of the imports of sandalwood oil into America showed that the 
quantity decreased from about 50,000 lb. in 1924 to about 5,000 lb. in 1927 and 
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then rose again to about 12,000 lb. in 1928. It is difficult to find out why the 
supply showed this large decline. It is said that the amount of wood cut has 
been decreased by 70 per cent, because the forests are becoming depleted on 
account of indiscriminate felling. The shortage of sandalwood oil appears to be 
keenly felt in America as is evidenced by the fact that attempts arc being made to 
tap other sources of the oil. The Australian oil prepared by distillation and 
rectification from the wood of Eucarya spicata a small tree growing in Western 
Australia has come to stay in the market. It has been shown by chemical analysis 
that the Australian oil contains about 95 per cent, of santalol. It does not 
possess the sweet odour of the Indian oil and its optical rotation differs markedly 
from that of the Indian oil. By fractional distillation of Australian sandalwood 
oil, however, a fraction is obtained which has an odour like that of sandalwood 
oil and this can be adjusted so as to come just within the British Pharmacopoeia 
limits. [The B. P. minimum is — 13°; Mysore oil has got a rotation of not less 
than —17° ; if the original Australian oil is fractionated and blended with oil from 
S. lanceolatum which has a rotation of about —40°, it can come just within B. P. 
limits] . 

It contains sesquiterpene alcohols known as Tusanols^ which after proper 
rectification yields an oil containing not less than 90 per cent, of free alcohols 
calculated as C 15 H 24 O. Both Indian and Australian sandalwood oils arc used 
in perfumery. They are also employed as disinfectants for the uro-genital tract 
and as expectorants in bronchitis. Sandalwood oil to the tune of 13,259 gallons 
valued Rs. 13,86,216 and 9,695 gallons valued at Rs, 9,47,318 was exported from 
India in 1937-38 and 1938-39. During the same period 1,002 tons of raw sandal- 
wood valued at Rs. 10,08,867 and 647 tons valued at Rs. 6,53,743 was exported 
from India. The essential oil Advisory Committee reported that out of a total 
world annual production of 112 tons, Mysore (India) produces 60 to 80 tons 
annually valued at Rs. 35,12,300. 

The following report of the Essential oil Advisory Committee (1946) is of 
interest : The manufacture of Sandalwood oil is conducted chiefly in Mysore 

and on a moderate scale at Kuppam, Mettur, Bombay, Kanauj and Karkal (S.K.). 
Most of the Sandalwood oil factories operate modem stills with steam and the 
quality of the Indian oil is approved all over the world. There are, however, 
some factories in Mangalore which still extract the oil by crude methods of 
distillation, but their production is negligible and they are thus of no importance. 
According to S. G. Sastry of the Government Sandalwood Oil Factory, Mysore, 
it was only during* the last world war when the export of Sandalwood to Europe 
was cut off, that the Government of Mysore took the logical and correct course of 
manufacturing Sandalwood Oil in Mysore for export, rather than exporting the 
wood itself. The last world war thus gave an impetus to the Sandalwood Oil 
industry in India with the result that today India is not only self-sufficient for its 
requirements of Sandalwood Oil but has also developed a valuable export market 
for its oil. With the export of oil the export of sandalwood has considerably 
diminished. Though there is still a considerable export of the Mysore wood to 
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America where the oil is distilled for the American market, on account of the 
prohibitive duty imposed by the U. S. A. Government on the imported Sandal- 
wood oil. We estimate the production of sandalwood oil in India at 100 tons 
per annum, the value of which at today’s price of about Rs. 10 per lb. comes to 
Rs. 22.5 lakhs. With the development of the soap, toilet and perfumery industry 
and larger manufacture of pharmaceutical goods in India, there is every reason 
to believe that the manufacture of sandalwood oil will progress still further in 
the years to come. We notice that the British Pharmacopoeia has introduced a 
new specification providing for a minimum of 2 per cent. Santalyl Acetate. This 
addition may serve as a handicap to the sale of Indian Sandalwood oil where the 
B. P. specification is insisted upon and we should like to draw the attention of the 
Sandalwood oil manufacturers to this factor lest they may not be taken unawares”. 
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STBOPHANTHUS (Apocyna«e») 

The official drug, Strophanthus B. P. consists of the dried ripe seeds of 
S. kombe, free from the awns. S. kombe is one of about thirty species of strophan- 
thus found in Africa, where it occurs in the neighbourhood of the East African 
lakes (Nyanza, Tanganyika, and Nyassa) and the Shire River. The seeds are 
exported from Zomba in Nyassaland and the ports of Portuguese East Africa 
(Quilimane, Inhambane, and Chinde). The crystalline glycosicje ouabain is 
obtained from the seeds of S. grains or from the wood of Acocanthcra onabaio 
or A. sc him peri. 

The seeds derived from species of Strophanthus have long been used by the 
natives of East and West Africa for the preparation of arrow-poisons. One of 
these, known to the natives of the Shire River as kombi, was noted by Living- 
stone in 1861. Specimens of both the extract and the seeds were sent to England 
and in 1885 Fraser isolated strophanthin and recommended the use of the seeds 
in medicine. The plant is a liane which occurs both wild and cultivated. Each 
flower gives rise to two divergent follicles which, when ripe, are 20 to 35 cm. 
long and 2 to 2.5 cm. broad. While the British Pharmacopoeia admits only the 
seeds of S, kombe, those of two other species, namely, S, hispidus and S. grains, 
are official in a number of foreign pharmacopoeias. The distinction of Strophan- 
thus species by means of an alcoholic solution of furfurol and sulphuric acid has 
been suggested by Ekkert (1931) and Dumont and Thomson (1939). S, kombe 
is not found in India but there are several other species of strophanthus which 
are indigenous to the tropical regions of India and the Malayan Peninsula but so 
far little or no attempt has been made to find out the strophanthin content of these 
plants to see whether these might be utilized medicinally in place of the imported 
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variety. India imports annually large quantites of strophanthus seeds and its 
preparations, i". mghtiams Wall., 5. wallichii DC. and S. dichotamus are found 
growing wild in Assam, Orissa and South India. Handa studied the seeds of 
S.wightianus which is a climbing shrub growing wild in Malabar. The seeds 
contain 2.1 per cent, glycosides which have been provisionally named strophanthin- 
W. Preliminary studies indicate that tincture prepared from S. wighiianus seeds 
compare favourably with the official tincture from S. kombe in biological activity 
on the blood pressure and the heart. The average potency of the tincture from 
S. mghtiams is, however, considerably greater than that of official .S’, kombe 
tincture. Glycosides isolated from .S', mghtiams also show biological activity 
similar to that of Strophanthin-k. B. P. and international standard Ouabain. 

Cultivation. — Some of the strophanthus plants are very beautiful and would 
adorn any garden. Cultivation of S. kombe is not beset with difficulties under 
conditions existing in India and it has been tried experimentally with a certain 
degree of success in the Botanical garden, Calcutta. An investigation into the 
possibilities of its cultivation in India would interest the drug manufacturers. 

Constituents. — Strophanthus contains about 8 to 10 per cent, of a mixture 
of glycosides known as strophanthin or k-strophanthin. The drug also contains 
about 30 per cent, of fixed oil, the nitrogenous bases trigonelline and choline, resin 
and mucilage. Strophanthus is an important medicine and is used as a cardiac 
tonic and also as a diuretic. It is intensely poisonous, being eight or nine times 
more so than digitalis. Its action on the heart is very similar to that of digitalis, 
but strophanthus has less effect on the nervous system. The so-called pure 
principles should not be given by mouth; strophanthin (amorphous), the only 
one recognized by the Phannacopoeia, undergoes decomposition in the alimentary 
tract especially when given in pure form. Given by mouth it is often badly 
tolerated and strychnine is the best antidote to the toxic effects produced by it. 
Signs of an overdose are headache, sense of tightness in the che.st and praecordium, 
marked slowing of pulse or coupling of the beats, marked rise in blood pressure, 
cardiac arhythmia, insomnia, and nausea. These are best observed after intraven- 
ous use of the substance. 

In cases of poisoning, the stomach should be emptied by an emetic or by 
stomach tube, dilute tannic acid solution being used to wash it. Stimulants, e.g., 
brandy or aromatic spirit of ammonia may be given. 

References 

(i) Trease, G. E., 1952, Text Book of Pharmacognosy, 475; (2) Chopra, R. N., Badhwar, 
R. L. and Ghosh, S., 1949, Poisonous Plants of India, 664; (3) Handa, K. L., Chopra, I. C. 
and Kartar Singh, 1951, Ind. lour. Med. Res., 39, 3. 



248 


INDIGENOUS DRUGS OF INDIA 


STBYCHNOS NUX-VOMICA linn. (Loganiaceie) 

Nux Vomica 

Vern. — llmA.—Kuchla; Beng. — Kuchila; Bomb. — Kajra; Tam. — Yetti; 

Yettie-kottai. 

Nux vomica grows wild and plentifully throughout tropical India up to an 
altitude of 4,000 ft. above the sea level. It is not frequently met with in Bengal 
but grows abundantly in southern India, in the Madras Presidency, Cochin, Travan- 
core and the Coromandal coast. It is also found in the forest of Gorakhpur, Bihar, 
Orissa, Konkan, North Kanara, Southern Mahratta country, Northern Circars 
the Deccan and Carnatic. A species of Strychnos trees, vS*. nux-blanda grows in 
Burma but medicinally it is of no importance as it does not contain either strychnine 
or brucine. Plantations have also been started in Orissa and neighbouring places. 
Though no definite figures are available as regards the area under cultivation^ seeds 
are already being exported from Orissa and it is reported that a quantity is 
available for internal consumption. It may, therefore, be expected that the planta^ 
tions are doing well. 

Nux vomica is one of the most important drugs used in medicine. The 
powdered seeds and sometimes a decoction made from them have been used by the 
Hindu physicians in the treatment of dyspepsia and diseases of the nervous system. 
In indigenous medicine, nux vomica is used as a tonic, stimulant, febrifuge, and 
in the treatment of cutaneous diseases especially in ulcers infested with maggots. 
It has been stated that it is eaten habitually as an aphrodisiac in some parts of 
India. The powdered seeds mixed with food are also largely given as a tonic to 
horses. The whitish pulp of the fruit also contains strychnine, yet it is eaten by 
birds, monkeys, cows, and probably other animals as well ; it is also stated to be 
eaten by man in certain localities. It has been observed that feeding upon the 
leaves of nux vomica imparts a bitterish taste (so characteristic of strychnine) 
to the milk of cows and the people of the locality attribute good digestibility and 
tonic properties to such milk, and not without reason. According to Gamble, 
the wood of this tree is not eaten by white ants. Watt mentions that the seeds are 
employed by country distillers, who sometimes add a small quantity to ‘arrack* 
so as to render it more intoxicating. He also states that the seeds are used by 
the hill tribes of the Nilgiris as a fish poison. In the form of extracts and tincture 
and as alkoloids, strychnos is very commonly used in Western medicine. 

Constituents. — Strychnine, as stated before, is the most important alkaloid 
contained in this plant; besides this, there are present brucine and other constituents 
mentioned below. These compounds exist not only in the seed, which is the most 
important part of the plant, but also in the root, wood, bark, leaves, pulp, etc. 
The seeds may contain 1.53 to 3.24 per cent, of the total alkaloids of which about 
half is strychnine. They also contain the glycoside loganin. Recent work shows 
that, besides brucine and strychnine, the seeds contain other alkaloids, such as 
vomicine, a-colubrine, ^-colubrine, pseudostrychnine, etc. The fruit pulp contains 
the glycoside loganin as well as brucine and strychnine. The leaves have been 
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found to contain the alkaloids brucine, strychnine, and strychnicine. The bark 
contains chiefly brucine and only traces of strychnine, but no strychnicine. The 
younger barks contain 3.1 per cent, and older 1.68 per cent, of brucine. The wood 
contains both brucine atid strychnine. The roots (old) contain 0.99 per cent, of 
total alkaloids of which brucine forms 0.276 and strychnine 0.71 per cent. In 
spite of its wide-spread use and the abundance with which the drug grows in 
India, very little interest has been evinced in the utilisation of the raw materials 
locally. The foreign manufacturers, however, have not failed to appreciate the 
value of the Indian seeds and have systematically exported them in large quantities 
through their local agents. Cochin in southern India is the chief port of export, 
though not very insignificant amounts are sent out from such ports as Madras, 
Bombay and Calcutta. The total exports from India approximate about 45,000 to 
50,000 cwt. annually, valued at about Rs. 3,{X),000, almost entirely to Great Britain. 
Strychnine is now being manufactured in India (Calcutta) on a large scale and 
as much as 15,000 lb. are being manufactured and exported to Australia for 
destroying rabbits. The greatest difficulty in the way of the Calcutta manufacturers 
appears to be the enormously high price 'for the seeds they have to pay on account 
of the high transportation charges by railway (price in Calcutta is Rs. 6 per md. 
of 82 lb. ; price in the Orissa ports — Re. 1-4-0 per md. of 105 lb.). The European 
manufacturers on the other hand, get the same article landed there at a much less 
cost as the shipping companies carry this commodity as ballast at very low freight. 
Even at the present prices, large quantities have lately been imported into Australia 
to kill rodents which abound there. The trade in nux vomica seeds is practically 
the monopoly of India and Ceylon. Though the alkaloids occur in numerous 
species of Strychnos, they arc not present in sufficient amounts to serve as com- 
mercial sources. 5'. colubrina Linn, found in south India containing higher per- 
centage of strychnine is also another source for the alkaloids. The other com- 
petitor is S. ignatii, a climbing plant of the Philippine islands from the fruits of 
which are derived the *St. Ignatius’ beans. These beans contain both strychnine 
and brucine in fairly large amounts and have been successfully used in extraction 
of alkaloids on a commercial scale. The seeds contain about 2.5 to 3.0 per cent, 
of total alkaloids of which about 46 to 62 per cent, is strychnine. The seeds are 
mainly used for the preparation of strychnine and brucine. The demand for 
strychnine, however, is increasing steadily as it is being employed largely as an 
insecticide and as an animal poison. If attention is paid to the proper cultivation 
of the trees and better methods of collection of the seeds than is at present in 
vogue, the country will gain appreciably. 
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SWEBTIA CHIBATA Buch-Ham. (Oentianaeeie) 

Chiretta 

Vern. — Sans. — Kiratd-tiktd, Bhunimba; Hind. — Charayatah; Beng. — Chireta; 

Bomb — Chiraita, Kiraita; Tam. — Nila-vembu, 

The herb grows abundantly in the temperate Himalayas from Kashmir to 
Bhutan and Khasia Range between 4,000 to 10,000 ft. above the sea level. It has 
long been used by the Hindu physicians as a bitter tonic, stomachic, febrifuge and 
anthelmintic. An Infusion of the drug is generally employed, but it forms part 
of many compound preparations. The Mohammedan physicians also use it ex- 
tensively. The European practitioners in India in the early days appreciated the 
value of chiretta and very frequently prescribed it in place of the official gentian. 
The report of Fleming (quoted in Watt’s Dictionary of the Economic Products 
of India) will bear testimony to the high reputation the drug enjoyed in those 
days. According to him chiretta possesses ‘‘all the stomachic, tonic, febrifuge and 
anti-diarrhoctic virtues which are ascribed to gentian and in a greater degree than 
they are generally found in it in the state in which it comes to us from Europe.” 
Experiments carried out in India regarding the chemical composition of S. chirata 
also show that it can effectively replace the gentian of the Pharmacopoeia. The 
common variety of chiretta as obtained from the Indian bazar was assayed for 
the contents of its bitter principle by the method suggested by Zellner. 

By this method the percentage of bitter principle was found to vary from 
1.42 to 1.52. Gathercol and Wirth report that chiratta contains a bitter glycoside 
chiratin, which is precipitated by tannin and yields oa hydrolysis two bitter 
principles, ophelic acid and chiratogenin, the latter being insoluble in water. 
Ophelic acid is a brown hygroscopic substance which is readily soluble in water 
and in alcohol. The drug also contains resin, tannin and 4 to 8 per cent, of ash. 

There are several spurious kinds of chiretta in the market as well, 
S.angustifolia, S.dccussata, S. corymbosa and S.pulchella are used in the 
indigenous medicine in southern India. Some of these are not bitter at all and 
are, therefore, devoid of therapeutic activity. True chiretta, viz., S, chirata has 
now been recognised in the British and the United States Pharmacopoeias. It 
is obtainable in the Indian bazars in large quantities. Japanese Chiretta, derived 
from S, chinensis Franchet, is derived from a much smaller plant ; it yields more 
alcoholic extract and is more bitter than S. chirata. It contains a crystalline 
glycoside, swertiamarin yielding by hydrolysis with emulsin erythrocentaurin and 
glucose; it also contains crystalline tasteless swertic acid. Chiratta is a bitter 
tonic. It is also used in dyspepsia in the debility of convalescence and generally in 
cases in which corroborant measures are indicated. It may be given in powder, 
infusion, tincture or fluid extract. It is used as tonic to gouty persons. 
ft^ftrences : — 
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UROINEA INDIOA Kunth. (Liliaceie) 

Indian Squill 

Vern. — S^ns-Vana-paldndam, Kolakanda; Hindi, and l^txig.—Kdnde, 
Jangli-piyaz; Punj. — Phaphor, Kachwassal; Bomb. — Jangli kanda; 
T am.-Nari-vengdyam . 

8CILLA INDICA Boxb. (LiUaceie) 

Vern. — Hind, and Beng. — Suphadie-khus ; Bomb. — Bhuikanda; Tam. — Shim- 
nari-vengayam. 

It is known in commerce as white squill. The plant grows on sandy soil 
on the Mediterranean coasts of Spain, France, Italy, Sicily, Malta, Greece, Algiers 
and Morocco. The bulbs are collected in August, a month in which the plant is 
without aerial leaves. After removing the dry, outer* scales the bulbs are cut 
transversely into thin slices. These are dried in the sun or by stove heat, when 
they lose about 80 per cent, of their weight. The dried slices are packed in bags 
(containing about 1 cwt.) or in barrels. Squill was well-known to the early Greek 
physicians and to the Egyptians. A vinegar of squills was known to Dioskurides 
and an oxymel of squills to the Arabian physicians. Two varieties of squill are 
recognised: (1) White squill (Italian or female squill), a variety with whitish 
or yellowish outer scales cultivated in Malta, Sicily and Italy; and (2) red squill 
t Spanish squill or male squill), a variety with reddish scales cultivated in Algiers. 

The bulbs and also the preparations made from them were and are still 
imported into India from countries bordering on the Mediterranean and a high 
price has to be paid for them. In India, several species of squill grow abundantly 
which have got properties almost identical with the official squills, i'. indica Baker 
grows frequently in the sandy places especially near the sea, in the Deccan peninsula, 
from the Concan and Nagpur southwards. S. hohenackeri, Fisch et Mey, is a 
closely allied species met with in the Punjab. The bulbs are whitish brown in 
colour, scaly, about the size of a nutmeg and composed of very smooth and fleshy 
scales which are so imbricated that they may be mistaken for coats if not carefully 
examined. They are roundish and ovate in shape, sometimes slightly compressed 
on the sides. U. indica Kunth., grows in the sandy soil, especially near the sea 
throughout India. It also grows in the drier hills of the lower Himalayas and on 
the Salt Range in the Punjab and N. W. F. Province at an altitude of 2,000 ft. 
The bulbs are about the size of a lime and are tunicated. The outer coats are inert. 
The squill sold in the Indian bazars is a mixture of these two varieties. The whole 
bulbs are usually sold in an unsliced state, in ordinary druggists' shops, but of late 
sliced squills are also being supplied to the large manufactures from Chittagong, 
Bombay and Jaunpur (U. P.). The two kinds have the same action and can be 
distin^ished by the fact that Urginea bulbs are tunicated, while the Scilla bulbs 
are imbricated. The bulbs, though smaller than the imported variety are equally 
nauseous and bitter. In preparing squills for the market particular attention has 
to be paid to proper drying of the sliced bulbs, otherwise they may get mouldy iit 
the course of transport and may lose their activity. 
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A great deal of attention has lately been paid to the expectorant, cardiac 
stimulant and diuretic properties of scilla. Although a useful and potent drug, on 
account of its irritable effects on the gastro-intestinal tract it has not been possible 
to use it to any large extent in therapeutics as a cardiac tonic. Efforts have, 
therefore, been made of late years to isolate its active principles and to see if it is 
possible to separate them from irritating substances contained in the bulbs. Two 
substances have been isolated (1) an apparently pure crystalline glycoside named 
scillaren A, and (2) an amorphous complex constituent, probably a mixture of 
two glycosides which has been given the name of scillaren B. The latter substance 
is easily soluble in water while the former is practically insoluble. Both ex- 
perimental and clinical experience with the drug has shown that the action of 
scillaren closely resembles strophanthin and it was also said that like the latter 
substance it suffers from the disadvantage that it cannot be given by the mouth. 
Stoll and Renz have obtained a new crystalline cardiac glycoside scillaroside from 
the red variety of S, maritima which has been extensively used as a rat poison. 
From two South African species of squill U. rubella and U. hurki, Louw has 
reported the isolation of rubellin and transvaalin respectively. Recently, Sheshadri 
and Subramanian observed that the Indian squill, U. indica and 5*. indica as 
available in the market in the form of dry slices yields two glycosidal fractions: 
(1) The water insoluble (A) is found to be a mixture of glycosides which on 
hydrolysis with acid yields, besides glucose and rhamnose, Scillaridin A as 
predominantly the major component a new aglucone melting at 265-67®C. and 
having the molecular formula C20H32O4. Scillaren A may be considered to be 
the major glycoside of fraction (A), and (2) the water soluble part (B) re- 
sembling scillaren B gives on hydrolysis a crystalline aglucone, m.p. 227—30 C. and 
glucose. De (1927) showed that scillaren exerts a digitalis-like action on the 
heart and that its irritant action on the alimentary canal is slight and that it is 
absorbed from the alimentary tract. Stehle, Ross and Dreyer (1931) have shown 
that scillaren B produced a rise of blood pressure owing to its vaso-constrictor 
action in animals, the amplitude of ventricular beats is increased and that the 
cardiac output is improved. 

For many years the Indian varieties have been used as a substitute for the 
official varieties by the Government Medical Store Depot in Bombay for the 
manufacture of galenicals and the results obtained clinically have been quite 
satisfactory. The Indian variety was even made official in the British Pharma- 
copoeia in 1914. U. indica is said to be cheaper than U. marituna and, if its 
cultivation and the method of harvesting are improved and it is grown on a large 
scale, it will successfully compete with the Mediterranean variety in the European 
market. Some of the drug manufacturers in Calcutta are using the combined 
bulbs of S, indica and U. indica obtained from the Chittagong hill tracts for the 
preparation of tinctures, etc., and a large trade in this drug has developed in that 
part. In the following table we have summarised our results of the biological 
assay Of tinctures of scilla made from the imported and Indian varieties. The 
assays were carried out by Chopra and De’s modification of Hatcher's cat method 
and gave good cardiac response. 



U. indica and 
S.indica from 
Chittagong 

U.Scilla from the 
Mediterranean 
coast (imported) 
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No. of samples 
assayed 

Up to B.P. 
standard 

Below B.P. 
standard 

Stronger than 
B.P. standard 

73 

64 

(87.6%) 

8 

(10.96%) 

I 

(144%) 

28 

19 

(67.9%) 

3 

(10.7%) 

6 

(21.4%) 


A perusal of the above table will show that the Indian squills are in no way 
inferior to the imported varieties of U. scilla and U. maritima. 
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VALERIANA WALLICHH DC. (Valerianace«) 

Indian Valerian 

Vern. — Sans. — Tagara; Hind, and Beng. — Tagar, Nahani, Shumeo, Asarun; 

Bomb. — T agar-gan thoda. 

Valerian is a very old remedy. It was known to the Greek physician 
Dioscorides under the name Thu' and ‘Phu Germanicum' was the name used by 
Fuchs for it in 1542. In the middle ages it was used as a perfume and as a 
spice and its medicinal name Toor man's treacle' implied something very precious. 
The name valerian was used by Haller late in the 17th century and also by the 
English botanists. It was known from very ancient times in Germany, Russia, 
Greece and Asia-minor. There are two varieties of English valerian, V. officinalis 
var. mikanii (Syme) and var. sambiicifolia (Mik.) ; the latter has broader oblong 
lanceolate leaves, the former is more robust yielding a larger and more odorous 
root. They occur commonly in Derbyshire and are cultivated to a limited extent 
in that county and in other parts of England. The root used in the British 
Pharmacopoeia is dull brown and yields 8 to 10 per cent, ash rich in manganese. 
The French-Belgian root is paler straw coloured and is at the present time the 
chief commercial source. It is scientifically cultivated in Belgium and also in 
the Department Du Nord in France, but the wild plant, which grows on the 
Ardennes and Vosges Mountains on moderately dry soil, is said to be much more 
active. A variety used to be grown in Scotland and in Derbyshire and was in 
great demand in America but the industry no longer exists. Skalinska (1947) 
has shown that polyploidy occurs in Valerian officinalis and that these are diploid, 
tetraploid and octaploid types. English cultivated valerian is usually octaploid 
and central European tetraploid. 

The demand for valerian all over the world appears to have increased of late 
years. In 1918 after the world war, the price of valerian went up to at least 
3 times its usual price probably on account of its extensive use in shell shock cases* 
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Although it has been used in the treatment of hysteria and nervous troubles of 
women for ages, valerian has gained an added importance after recent researches 
on its properties and actions in neurosis and epilepsy. In view of these facts, the 
sources of valerian in India were studied in detail. Most of the valerian met 
with in commerce in India is V. wallichii rhizome and is imported from 
Afghanistan and Western Himalayas. A number of species of Valerian grow wild 
in the temperate Himalayas. V. hardivickii Wall, and K wallichii DC. both grow 
abundantly in the mountain ranges extending from Kashmir to Bhutan at altitudes 
ranging from 4,000 to 12,000 ft. above the sea level. V. officinalis the official root 
of the Pharmacopoeia, also grows in the north of Kashmir at Sonamarg at a height 
of 8,000 to 9,000 ft. but is not nearly so common as the other varieties. The 
antispasmodic and stimulant properties of this plant are well-known in the indi- 
genous medicine and have been described in the books of Hindu medicine. 

Cultivation. — The plants grow well in all ordinary soils but prefer a rich 
and rather heavy loam which is well supplied with moisture. It is often found to 
flourish well in damp, shady places. Some drought resistant forms also occur 
on chalk and limestone hills. The plant may be propagated easily by dividing the 
old roots, either in the fall or in the spring, and setting the divisions about a foot 
apart in rows 2 to 3 ft. apart. If the divisions are set very early in the fall in time 
to become well established before frost, good crop may be harvested the following 
autumn. Summer cultivation consists of weeding the beds and taking off all the 
flower stalks to promote the formation of numerous basal leaves and, consequently 
larger root stock. The plants may be propagated also fr^m the seeds. Seed is 
usually sown on a seedbed and the seedlings transplanted to their permanent posi- 
tion 7-8 in. apart, in rows 12 in. apart. Early in the spring the seedlings may be 
transplanted to the field and set at the same distances apart as the divisions of 
the root. Growth of the plants are favoured by a liberal application of farmyard 
manure which should be well worked into the soil before the plants are set out. 
A low ridge of soil is usually drawn up round the base of the plants to promote 
the formation of a large rhizome. 

The root of the plants propagated by division may be collected in the fall of 
the first year's growth although the yield generally is small. The seedling 
plants do not reach a suitable size before the end of the second growing season. 
In September or October, the tops are levelled to the ground with a scythe and the 
rhizomes are dug up. Washing is done by placing the roots in baskets or perforated 
boxes which are suspended in running water. The rhizomes are occasionally 
stirred with a rake to hasten the cleansing and when clean are kiln dried. The 
large rhizomes are cut into halves and pieces to facilitate drying. The drying 
should be very thorough. The Swedish roots collected in spring is reported 
to yield a better percentage of oil than these collected in autumn. 

Valerian is prized in medicine on account of the presence in the roots of a 
valuable essential oil. An average specimen yields 0.5 to 0.9 per cent, of the oil 
but the yield varies with the locality and the season of collection. Dutch roots 
are said to yield about 1 per cent, of the oil while the Swedish give a still higher 
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percentage. The fresh roots collected iil the spring gave as much as 2.12 per 
cent, volatile oil, but a lower yield was obtained from the autumn-gathered 
rhizome. The Indian valerian root, obtained from the V. wallichii, has been 
analysed by Bullock. He reported (1925-26) that the drug contains about 0,3 
to 1.0 per cent, of volatile oil containing esters of iso-valerianic and formic acid. 
Specimens of the root from Kashmir were also examined at the Calcutta School 
of Tropical Medicine and practically the same results were obtained. This is 
probably due to the fact that the rhizomes were not collected at the proper time 
and were not properly stored. Kapoor (1953) reported that Valerian wallichi 
collected from Chamba contained 1.2 per cent, essential oil. Most of the specimens 
received for analysis at the School were very dry and much of the essential oil 
appeared to have been lost. By careful collection and storage, there is no doubt 
that the quality could be improved, as has been amply shown by foreign in- 
vc.stigators, Indian valerian was made official in B.P. 1914 and in the B.P. 1932 
4th Addendum. In India and the Eastern Colonies, Indian valerian is used as 
carminative and antispasmodic. An ammoniated tincture of valerian possesses the 
same properties as the valerian officinalis. 
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ZINGIBER OFFICINALE Bose. (Ziiigiberace») 

Ginger 

Vern. — Bcng. — Ada; Bomb. — Adu; Hind. — Ada, Adrak; Mar. — Ale; Sans. — 
Adrakam; Tel. — Allamu, Ardrakamu, Sonti, Sringaberamu; Tam. — 
Allam, Attiradam, Maruppti, Sangai, Sigaram, Sukku, Sundi, 
Ubugallam; Uriya. — Ardroka, Oda, 

The history of ginger is interesting. Ginger appears to have been used as 
a spice and a medicine from early times by the Chinese and the Indians, there 
being numerous references to it in Chinese Medical treatises and in Sanskrit 
literature. The ancient Greeks and Romans appear to have regarded the spice 
as being of Arabian origin, owing to the fact that they obtained supplies of it 
by way of the Red Sea. The use of ginger as a condiment and in medicine is 
so wide that it scarcely needs any description. It was at one time much employed 
for spicing beer, and the modern equivalent, ginger beer, is highly esteemed to-day 
as a beneficial cordial in cold weather. The taste of ginger being aromatic and 
pleasantly pungent, it finds wide employment as a spice in the preparation of 
dishes of a most diverse character, varying from curries to ginger bread. By 
virtue of its action as a carminative and stimulant to the gastro-intestinal tract, 
ginger plays a very useful part in pharmacy. It is much in vogue as a household 
remedy for flatulence, and there are numerous preparations containing ginger 
included in the British and other Pharmacopoeias. 
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Z. officinale is a herbaceous perennial, producing leafy shoots which attain a 
height of about 1 to 3 ft. After the flowers have disappeared and the stems have 
withered, ginger is ripe for collection. The rhizomes are dug up and prepared 
for the market in different ways. 

The following details of the cultivation and preparation of Jamaica ginger 
are given by Harris: “The virgin soil of the forest produces the best ginger, 
but a well-drained, clayey loam is suitable, and the rainfall must be abundant, 
80 in. and upwards per annum, with a temperate climate. Pieces of rhizomes, 
each containing an ‘eye’ or bud, are planted a few inches below the surface in 
holes or trenches in March or April. ‘Plant* ginger is harvested during December 
and January, but ‘ratoons’ may be gathered from March to December. The 
rhizomes arc ready for digging when the stems wither, which takes place soon 
after flowering. When the rhizomes are dug, they are peeled with a knife 
specially made for the purpose. This operation requires much care and experience. 
As a rule, experienced operators peel between the ‘fingens* of the rhizomes, the 
other portions being peeled by less experienced workers. This work is always 
done by women and children. As fast as peeled the rhizomes are thrown into 
water and washed, the purer the water and the more freely it is used the whiter 
will be the product. The ginger peeled during the day is allowed to remain in 

the water overnight. After washing, the rhizomes are spread out on barbecues 

or on mats in the sun early in the morning. They are turned during the day, 
and are taken under cover during cloudy or rainy weather and at night, as if 
allowed to get damp they become mouldy. The drying process occupies five to 
six days, and during this period the ginger loses about 70 per cent, of its weight. 
After drying it is bleached by washing, and again dried for two days, when 
it is ready for shipping”. 

Gingers are also found in commerce from which little or no cork has been 
removed. These ‘coated’ or ‘unscraped’ gingers arc sometimes whitened by means 
of chemicals such as sulphurous acid or chlorine, or are dusted with calciiun 

carbonate or sulphate to improve their appearance. Gingers are also sometimes 

limed both in continent and in London to minimise insect attack. The Jamaica 
drug, however, is sun-bleached, but, heavily limed samples would yield more 
than the officially permitted percentage of ash. Dutta and Mukerji have observed, 
that, in India the plant is cultivated very easily. Propagation is effected by division 
of the rhizomes in spring. These should be potted in fibrous loam to which one 
third of well decomposed cow or sheep-manure has been added. Water should be 
given sparingly until the shoots have well developed when they should have an 
abundance. They are also benefitted by an occasional watering with weak liquid 
manure water. Towards the end of summer the shoots will begin to mature, 
when the water supply should be diminished and as soon as plants are ripened off, 
the pots may be stored either under the green house stages or in some other 
convenient place, when they should be kept almost dry for the winter. 

. Several other varieties of dried ginger are recognised, according to the country 
of origin and the methods of preparing it. ‘Plantation ginger' consists of rhizomes 
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formed in winter time by small portions of rhizome (each containing an ‘eye') 
planted in the previous spring. ‘Ratoon ginger' consists of new rhizomes formed 
by allowing portions of the first crop of rhizome to remain in the ground when the 
plantation ginger is harvested. The ratoon ginger is of inferior quality, the 
ihizomes being smallest and more fibrous than those of plantation ginger. In 
India, ginger is cultivated in many places, and process of cultivation is very similar 
to that followed in Jamaica. Cochin ginger takes the highest rank among Indian 
gingers, but the districts of Rungpur, Midnaporc and Hooghly in Bengal, Surat 
and Thana in Bombay and Kumaon in the Uttar Pradesh are also noted for 
production of good ginger. 

Chemical Composition. — Ginger contains from 0.25 to 3 per cent, of a volatile oil of 
light yellow colour having a characteristic odour. Jamaican variety yields about 1 per cent., 
African from 2 to 3 per cent, and the Indian about 3.5 per cent. Oil of ginger, to which the 
drug mainly owes its aroma, contains terpenes (d-camphene and j9-phellandrene), a ses- 
quiterpene (zingiberene), cineole, cifral and horncol. The pungency of ginger is due to 
the "oleo-resin”, ginerol, an oily liquid consisting of homologous phenols. The pungency 
of gingerol is destroyed by boiling with 2 per cent, potassium hydroxide. Boiling with 
baryta water decomposes it with formation of a phenolic ketone called zingerone and aliphatic 
aldehydes (mainly normal heptaldehyde). Zingerone like gingerol is pungent but ])ossesse.s 
in addition a sweet odour. It is a crystalline substance, sparingly soluble in water, freely 
soluble in dilute alkalis and in most orgimic solvents. Its pungency is destroyed by prolonged 
contact with 5 per cent, sodium hydroxide. Zingerone is related to vanillin and has been 
prepared from it synthetically. Ginger also contains resinous matter, starch and mucilage. 
It yields about 3 to 5 per cent, of a.sh, and 12 to 15 per cent, of water-soluble extractive. 

Economic Aspects. — The Jamaican ginger is the most highly esteemed variety 
of ginger in the market and commands the maximum price. Ginger growing in 
India has also a considerable market and with more attention should get wider 
recognition. Jamaican ginger is grown in sandy loam where good irrigation is 
possible in case the rainfall is unsatisfactory. The yield per acre in Jamaica is 
said to be on an average from 1,000 to 1,500 lb. of dried ginger and as much as 
2, (XX) lb. is sometimes obtained. In Bengal, the yield is from 1,000 to 1,500 lb., 
in the Punjab 2,100 lb. and ‘in Travancore 2,500 lb. It will appear from the 
figures quoted above that as regards the quantity of production India stands on 
an equal footing with Jamaica, and with scientific cultivation it may be confidently 
hoped that the yield will increase. 

There are several varieties of ginger in commerce and the characters of the 
commercial varieties are given below: 

1. African Ginger: Rhizomes with cork partly removed on the flattened 
sides, the surface areas without cork smooth and of a light brown colour; those 
with cork greyish brown and reticulately or longitudinally wrinkled, fracture short 
or short fibrous ; internally light yellow to brown with yellow oil cells and reddish 
brown resincells ; odour strongly aromatic, taste aromatic and strongly pungent. 

2. Cochin Ginger: On the flattened sides of the rhizomes most or all of 
the corky layer removed. The outer surface is externally light brown to 
yellowish grey in colour; internally weak to mediiun yellow with numerous 

33 
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yellowish oil cells and brownish red to black resincells; odour aromatic; taste 
strongly aromatic and pungent; fracture short and mealy. 

3. Calcutta Ginger (Race Ginger) ; The rhizomes resemble African Gringer, 
the branches being usually larger, and with a considerable portion of shrivelled 
pieces ; externally greyish brown to greyish blue ; fracture short and brittle, mealy 
or homy internally light yellow or light brownish yellow with many yellowish oil 
cells and yellowish brown resin cells; odour aromatic; taste starchy, strongly 
aromatic and pungent. 

4. Calicut Ginger (Lemon Ginger) : Rhizomes resembling African Ginger, 
but more of the peridermis usually removed; externally dark yellow, orange or 
reddish brown ; fracture brittle and uneven, mealy ; internally light yellow or 
brownish yellow with large stele and numerous yellow oil and resin cells; odour 
aromatic; taste strongly aromatic and pungent. 

5. Japanese Ginger (From Zingiber niioga Rose.) : Rhizomes usually with 
a thin coating of lime ; externally nearly smooth and of a whitish colour ; fracture, 
short, brittle and very mealy; internally yellowish white to light brown with 
numerous brownish red resin cells; odour aromatic; taste strongly aromatic and 
pungent. 

The United Kingdom was the best market for Indian ginger for a long time 
as will be evident from the following statements of export of ginger to the United 
Kingdom in 1912 before the First World War: 

Exports from Different Countries 

Quantity in cvvt. Value in i 

India ... 65,544 107,464 

Jamaica ... 20,996 37, 180 

Sierra Leone (Africa) . .. 21,860 33,280 

The advantageous position of India in this business seems to be seriously 
attacked by the Jamaican and the African products during the past. Thus in 1927, 
Jamaica exported over 1,200 tons (24,000 cwt.) of the spice. Sierra Leone 
(Africa) is also showing definite signs of progress, the export figure showing 
an amount of 1,400 tons (28,000 cwt.). The export of Indian ginger has definitely 
gone down, as will be seen from the figures to the end of March 31st, 1929 which 
stood at 2,300 tons (46,000 cwt). We should not, however, forget that in India 
very large quantities of ginger are used in the preparation of curries and for 
medicinal purposes and consequently the actual amount produced may be consider- 
ably in excess of these figures if local consumption is taken into consideration. 

References : — 

(i) Nomura, H., 1917, J. C. S. Trans,, 769; (2) Lapworth, Pearson and Royle, 1917 

/. C, S. Trans., 777; (3) Lapworth and Wykes, 1917, 7. C. S. Trans., 790; (4) Moudgill, 

1925, Jour. Ind. Chetn. Soc,, 5, 251; (5) Rao, Sudborough and Watson, 1925, J. Ind. Inst. 
Sci., BA, 151; (6) Finnemore, 1926, The Essential Oils; (7) Trease, G. E., 1952, Text Book 
of Pharmacognosy, 179; (8) Dutta, S. C. and Mukerji, B., 1950, Pharmacognosy of Indian 
Root and Rhisome Drugs, 124. 



PART III 

DRUGS USED IN THE INDIGENOUS MEDICINE 
SECTION I 

DRUGS OF VEGETABLE ORIGIN 

In the section dealing with the evolution of the Indian indigenous drugs in 
Part I, it has been pointed out that they include the drugs used in the ancient 
Hindu medicine and as well as those used in the Tibbi or the Mohammedan 
medicine. Both these systems have ministered to the needs of the population of 
this country for many centuries. Besides the.se, the drugs used in the Western 
medicine, which have been introduced into India and which have become completely 
naturalised, arc also included. This last group of drugs has been dealt with in 
detail in Part II, and it will be observed that in that case particular stress has been 
laid on their economic aspects as their medical aspects are well-known. In Part III 
it is proposed to deal with a number of well-known drugs commonly used by the 
indigenous practitioners which have been worked out on scientific lines. Those 
drugs which have not been examined by modern methods of re.search have been 
left out and for these the reader is referred to such works as Dymock’s 
‘Pharmacographia Indica’, Watt’s ‘Dictionary of the Economic Products of India , 
‘Wealth of India’ and other literature mentioned in Parts I and IV. 

It is fully realised that Part III of the book is very incomplete as we have 
only been able to deal with a small number of drugs out of hundreds that are used. 
It is hoped, however, that as research on these drugs progresses and more material 
is available, it will be possible gradually to expand this section of the book. A 
comprehensive list of drugs given in Part TV will give an idea as to the enormous 
possibilities of such expansion. 

Many of the drugs dealt with in the following pages have been investigated 
by workers in India. So far as possible every aspect of the use of the drug in 
the treatment of disease both in the indigenous and Western medicine has been 
discussed. Chemistry of the drug lias been given so far as it concerns its 
pharmacological action. Economic aspects so far as the cultivation and the scope 
of its exploitation in commerce has been briefly discussed. 


ABBOMA AUGUSTA linn. (Sterculiacea) 

Devil's Cotton 

Vern. — Gunakhiakarai; Bcng. — Olatkambol, Ulatkatnbal, Ulutkambal; Bomb. 

Olatkambol; Eng.— Demi’s cotton; Kind.— Kumal, Ulatkambal, Sanuka- 
pashi; Nepal. — Sonukopasi; Tam. — Sivapputtutti. 

A. augusta grows wild throughout the hotter parts of India from the Uttar 
Pradesh to Sikkim, Khasia Hills and Assam. It is also cultivated in gardens for 
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its showy, deep-scarlet flowers. The root of the tree is characterised by a thick 
fibrous brown bark and both the root and the root bark are used in medicine as 
an emmenagogue in menstrual disorders. The fresh viscid sap is said to be more 
efficacious and is used in dysmenorrhoea in doses of 30 grains a day. Thornton 
considered it to be useful in the congestive and neuralgic varieties of dysmenorrhoea 
and thought that it regulated the menstrual flow and acted as an uterine tonic. It 
is a very popular medicine in the indigenous systems. 

Chemical Composition. — ^Little or no previous work has been done on this drug. Ttie 
material used by the author consisted of the root secured locally. To test for the presence 
of alkaloids, the powdered root was extracted with Prollius* liquid. The extract taken up 
in dilute HCl gave all the reactions for alkaloids. The amount, however, was less than o.oi 
per cent. The petroleum ether extract showed the presence of a fixed oil and a little resinous 
matter; the ethereal solution gave further amounts of resin; the alcoholic extract showed 
the presence of an alkaloid soluble in chloroform (about o.oi per cent.) and also some 
water-soluble bases in larger amounts, some carbohydrates, resins and phlobaphenes. The 
cold aqueous extract .showed the presence of a fairly large amount of mucilaginous matter. 
The hot aqueous extract did not show the presence of any inulin-like substance. As the water- 
soluble bases were found to be predominant, the method used by Henry for the i.solation of 
betaine, choline and other water-soluble bases was applied to a large quantity of the powdered 
toot. The yield of the total ba.ses was nearly o.i per cent. 

The root, thus, has the following constituents: (1) A fixed oil, (2) resins, 
(3) an alkaloid in minute quantity (0.01 per cent.), (4) water-soluble bases. 

Pharmacological Action and Therapeutic Use.s. — The alkaloid and 
different fractions obtained during the course of analysis including the water-soluble 
bases were passed through pharmacological tests, but no remarkable activity was 
manifested on the gastro-intestinal tract, circulation, respiration, etc., nor was there 
any marked effect on the uterus, whether virgin or pregnant, isolated or in sifu. 
In the absence of any sign of physiological activity, clinical trials were not carried 
out. S. Sirkar of Dacca (unpublished) found in an aqueous alcoholic 
extract of the plant, fairly large quantities of magnesium salts in combination 
with hydroxy acids, besides gums, resins and other organic residues. In view of 
the fact that magnesium salts of some hydroxy acids are valuable as styptics, he 
thinks that the utility of A. augusta in uterine haemorrliages might be due to the 
presence of the magnesium salts. Further work is necessary to determine the true 
nature of the active principles. 
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ABRUS PBECATOBIUS linn. (Leguminosn) 

Indian or Wild Liquorice Root 

Vern. — ^Arab. — Aainuddik; Assam. — Latuwani; Beng. — Chunhati, Gunch, Kunch; 
Bomb. — Ghungcki, Gtinja; Eng, — Jndmn liquorice, Jequirity, Paternoster 
pea. Rosary pea, Weather plant. Wild liquorice; Guj. — Chanoti, Gunja: 
Mar. — Chanoti, Gunchi, Gunja, Kunch; Mai. — Atimadhuram, Iratti- 
madhuram, Kakani, Klitakkam, Kunni, Kunnikkuru, Madhukam, 
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Shekkunni; Pcrs. — Chashmekharush, Chasmkuros; Punj. — Labri, Ratak; 
Sans. — Angaravallari, Aruna, Bhilabhushana, Chakrashalya, Chataki, 
Chudala, Chudamani, Dhvankshanakha, Durmogha, Gxinja, Gunjika, 
Kakashimbi, Kakatundika, Kakavallari, Kakini, Kamboji, Kanchi, Kanichi, 
Krishnachudika, Saumya, Shvetagunja, Shvettabija, Shvetochchata, 
Shyamalachuda, Tulabija; Tam. — Adisamyyai, Adingam, Atti, Kandam, 
Kunjam, Kunjuram, Kunrimani, Maduragam^ Sittilai; Tel. — At%~ 
madhuramu^ Gurija, Gurivenda, Guru gin ja, Raktika, Sinnaguruginja; 
Urdu. — Ghunchi, 

It is a beautiful woody climber, found all through the plains of India and 
Ceylon and also along the Himalaya ascending to an altitude of 3,000 ft. It flowers 
in August and September and the pods ripen by the end of the cold season. The 
seeds are slightly smaller than ordinary peas and are usually of a bright scarlet 
colour with a black spot at one end though white seeds arc also met with. ITie 
root is woody, tortuous and much branched. Mohammedan writers describe 
the seeds under the name 'ain-cd-dik' (cock's eye) and state that they are hot, 
dry, tonic and aphrodisiac. The small, shining red seeds are used by goldsmiths 
as weights, each weighing about 1.75 gr. They are also used domestically as 
ornaments and decorations for boxes, etc. The seeds arc poisonous and are used 
by sweepers and other lower class people for criminally poisoning cattle to obtain 
their skins. The seeds are ground into a paste and made into needles which are 
inserted under the skin of the animal. Similar needles have also been used to 
produce criminal abortion. The practice, however, is gradually disappearing. 

Chemical Composition. — A watery extract of the bruised seeds of A. precatorius, 
when dropped into the eyes, produces an inflammation of the conjunctiva. This irritant 
action was thought to be due to a special bacillus called Jequirity bacillus, which 
grows in the infusion of the seeds. Later observations, however, show that the toxic and 
irritant actions were due to principle called abrin which is of the nature of a toxalbumin. 
Besides abrine, the seeds also contain poisonous proteins, a fat-splitting enzyme, abrussic acid, 
haemagglutinin and a quantity of urease. The shell of the seeds contains a red colouring 
matter. The leaves of the white seeded variety are sometimes chewed separately or with 
cubeb and sugar, as a cure for hoarseness and aphthous stomatitis. They contain glycyrrhizin 
and abrine. 

The roots and leaves contain glycyrrhizin the active principle of liquorice. Dongen 
estimated the amount in roots as 1.25 per cent. Recently Ghatak (1932) isolated from the 
seeds an alkaloid abrine, C12H14O2N2, a glycoside abralin, Ci3Hi404, and a small quantity 
of fatty oil (saponification value 192, iodine value 95). He also established that the colour- 
ing matter of the seed coat abranin is a monoglycosidic anthraquinone. 

Pharmacological Action. — Abrine is an intensely poisonous albumin. Doses of about 
i/rooo mg. to 1/2000 mg. per kilo, body weight injected subcutaneously are said to be 
poisonous. An infusion of the bruised seeds when applied to the conjunctiva may cause 
fatal poisoning due to absorption of the toxic abrine through the conjunctiva. Abrine contains 
two fractions — globulin and an albumose — ^the former being more powerful. It is a very 
powerful irritant and produces oedema and ecchymosis at the site of inoculation. It has 
little or no irritant action on the mouth and throat and is digested and rendered harmless 
in the stomach. One interesting phenomenon about abrine is that, when it is injected into 
animats in infinitesimal doses, the animal rapidly acquires immunity to the action of the 
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poison. Simpson and cx>-workers (1932) found that when the seeds were administered in 
laige doses of from 0.5 oz. upward, they were extremely toxic to horses but were comparatively 
harmless to dogs, goats and cattle. When given to horses in gradually increasing doses 
tolerance to the poison was developed. 

Therapeutic Uses. — This plant has been used for medicinal purposes by the 
Hindus from very early times and Ayurvedic works like ‘Susruta' mention it. 
The leaves have a sweetish taste and their juice is used as a cure for hoarseness; 
it is applied to painful swellings mixed with bland oils. The root is sometimes 
used as a substitute for liquorice but it is a poor substitute. Abrine or an infusion 
of the decorticated seeds of jequirity has been used as an irritant to the eye in 
cases of granular lids and for corneal opacities. It causes an acute inflammation 
which improves the condition in some cases, but it must be regarded as an 
exceedingly dangerous remedy, as the inflammation is entirely beyond control. In 
animals the eye is often completely destroyed by the application of abrine. Tn 
modern medicine, abrine is no longer used. 
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ACOBUS CALAMUS Linn. (Aracese) 

The Sweet Flag 

Vern.— Arab.— Fa/, Vash; Assam.— 5acA; Beng.—Bach; Dec.— Gandkilakri, 
Vach; Eng.—Szveet flag; Gn].—Gandhilovaj, Godavaj, Vekhand; 
Hind. Bach, Ghor bach, Gor bach; Mai. — Vashampa; Mar. — 
Vekhand; Vevs.—Agar, Agrec-turki; Funj.—Barihoj, Wach; 
Sans. Bhadra, Bhutanashini, Bodhaniya, Galani, Golomi, Ikshuparni, 
Jalaja, Jatila, Kanga, Kshudrapatri, Rakshoghni, Shadagrantha, 
Shataparvika, Schleshmaghni, Ugragandha, Vacha, Vijaya; Tel.— 
F adaja, Vasa, Wasa; Urdu. — Bacha. 

It is a semi-aquatic perennial with indefinitely branched rhizome. It is really 
a native of Europe and North America but is cultivated in damp marshy places 
in India and Burma at an altitude of 3,000 to 6,000 ft. It is exceedingly common 
in Manipur and the Naga Hills, and has established itself on the edges of lakes 
and streams. The long creeping horizontal rhizomes are collected in the autumn, 
are cut into pieces and after drying are used medicinally. The plant is also 
being cultivated in Koratagene taluka in Mysore. An acre of crop yields about 
a ton and a half of dry marketable rhizomes. Qay soil, loams and light alluvial 
soils are suitable for its cultivation. The field is irrigated and sown with green 
manures which are ploughed in before planting. The growing ends or tops of 
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the previous year's crop are planted one foot apart leaving the leafy portion well 
above the ground. The crop is ready for harvesting in about a year, the plants 
are dug out and tops are kept for the next plantation. 

Chemical Composition. — The dried rhizome yields 1.5 per cent, of a neutral, yellov^, 
aromatic, essential oil having an agreeable odour. The fresh aerial parts yield about 0.1.23 per 
cent, of the volatile oil; the unpeeled roots, however, give a much better yield from 1.5 to 
3.5 per cent. The roots of A. calamus yield 0.4 jier cent, of oil in the spring and 
1.82 per cent, in the autumn. The chief constituent of this valuable oil is asaryl-aldehyde. 
There is also a bitter glycoside named acorin and certain other substances, such as eugenol, 
asarone, pinene and camphene are present. Besides these, the drug contains an abundance 
of starch and a little of tannin. The oil obtained from the Indian A. calamus was studied 
by Rao, Sudborough and Watson (1925). They found that this oil does not contain the lower 
boiling constituents such as pinene, camiihene, etc., in the commercial oil from Kurope. Kalkar 
and Rao (i934) found that the Indian oil contained very high percentage (82 per cent.) of 
asarone while the commercial oils obtained from other countries contained about 17 per cent. 
The properties of the Indian oil have been found as follows: Specific gravity, 1.069 at 15®; 
optical rotation +6.2®; saponification value, 5.1; saponification value after acetylation, 16.6; 
acid value, 1.4. 

Therapeutic U.ses. — The rhizome is emetic, nauseant, antispasmodic and 
carminative. In doses of 3S to 40 gr. it produces a violent and persistent emesis. 
It has an expectorant action due to the presence of the essential oil and is used 
as a remedy for astlima. The drug is a very old remedy for chronic diarrhoea 
and forms part of a number of mixtures used in the Hindu medicine. Evers 
(1875) tried it in chronic dysentery with good results. Henry and Brown (1923) 
tested it and came to the conclusion that whatever action it had was due to the 
presence of tannins. Chemically, there is no other constituent which might be 
held responsible for its astringent action. 
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ACTINODAPHNE HOOKEBI Meissn. (Lauracese) 

Vern. — Bomb. — Pisa; Mai. — Malavirimji, Matavirinni, Neyarum; Mar. — 
Pichli, Pisha, Pissa; Tam. — Tali. 

This is a small tree or shrub occurring in Sikkim and on the Eastern and 
Western Ghats of south India. It is also found in Sattara and particularly at 
Mahableshwar. A cold infusion prepared from the leaves is mucilaginous and 
is used in the treatment of urinary disorders as well in diabetes. The oil expressed 
from the seeds is used as an external application in sprains of joints. 

Chemical Composition.— Krishna and Ghosh (1932) isolated from the bark a crystalline 
alkaloid actinodaphnine which is different from the alkaloids laurotetanine, berberine and 
luxine found in certain plants of Lauraceae family. Actinodaphnine, C18H19O4O, m.p. 
210-11 ®C. is obtained as stout prisms in 0.7 per cent, yield. From the leaves a dark brown 
base was obtained in very small quantities which forms an amorphous salt. In all probability 
the leaves contain alkaloid different from that obtained from the bark of this tree. Puntambekar 
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and Krishna (1933) obtained from the seeds a small quantity (i.o per cent.) of an essential 
oil which from its characteristic appeared to be similar to the oil of Litsaea zeylanica which 
also belongs to the Latiraccae family. Apart from the essential oil, the seeds contain large 
quantities of a fat and a fixed oil. The kernels contain a fat which consists mainly of trilaurin 
(96 per cent.) and endocarp contains an oil which consists mainly of the glycerides of oleic 
acid. The fat as extracted has never been obtained in pure state and is found to contain 
small quantities of triolein. The fat and the oil contained glycerides of lauric, oleic, isomeric 
oleic acids together with sistosterol besides a small quantity of resin acids. The fat appears 
to be of commercial interest as it could be employed as an indigenous source of lauric acid. 

No pharmacological or clinical work has been carried out. 
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ADHATODA VASICA Nees. (Acanthaceae) 

Malabar Nut Tree 

Vern. — Peng. — Bakas, Vasaka; Bomb. — Adalsa, Adarsa, Adulasa, Adulaso, 
Adulso, Artisa, Arusha; Dec. — Aratora; Dchra Dun. — Bansa: Guj. — 
Adsoge, Aduso, Ardusi; Hind. — Adalsa, Adarsa, Adulasa, Adulaso, 
Arusa, Arusha, Bansa, Bashing, Rusa; Jhelum. — Bhekkar; 

Kumaon. — Bashangarus, Basinga; Mar. — Adulsa, Adulsi, Adusa, 
Baksa, Vasuka; Pers. — Bansa; Punj. — Bhekar; Sans. — Amalaka, 
Atarusha, Bashika, Bhishangmata, Kanthiravi, Kasanotpatana, 
Matrisinhi, Mrigendrani, Nasa, Pancha mukhi, Rakrappittaghni, 
Ramrupaka, Sinhamukhi, Sinhaparni, Sinhapatri, Sitakarni, Vaidya- 
mala, Vaidyasinhi, Vajidantaka, Vajidanti, Vasa, Vasha, Vasika; 
Tam. — Adadoda, Kattumurungai, Vachai : Tel. — Addasaramu, 

Atarushamu; Urdu. — Arusa. 

A, vasica is a small evergreen sub-herbaceous bush which grows all over the 
plains of India and in the lower Himalayan ranges ascending to a height of about 
4,000 ft. above the sea level. In Sanskrit it has many names 'arusak' (not angry), 
'vansa' (giving perfume), ‘vrisha’ (chief), ‘sinha mukhi’ (lion mouthed). The 
plant has minutely pubescent entire leaves arising from swollen nodes ; the flowers 
are white or purple in colour. It is well-known to the people throughout the 
country and a yellow dye is commonly obtained from its leaves. The leaves, the 
roots and the flowers are extensively used in indigenous medicine as a remedy for 
cold, cough, bronchitis and asthma. It is often given in the form of juice extracted 
from the leaves, mixed up with ginger or honey, in doses of ^ to 1 oz. A decoc- 
tion is also made from the leaves and dried leaves are administered in powder 
form in doses of 30 gr. Both the decoction and powder form constituents of 
many preparations used in the Ayurvedic medicine for various affections of the 
respiratory tract. In chronic bronchitis and asthma it is said to be specially 
efficacious. For the latter disease the dried leaves are made into cigarettes and 
are smoked. U. C. Dutt says, ‘The medicine was considered so serviceable in 
phthisis that it was said, no man suffering from this disease need despair as long 
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as Vasaka plant exists.” The juice of the leaves is used in diarrhoea and dysentery 
in southern India and the powdered leaves are used in malarial fevers. In Burma 
and in northern India the leaves are applied locally in the form of a poultice on 
rheumatic joints, inflammatory swellings and in neuralgias. The leaves are said 
to be toxic to all forms of lower life, prevent the growth of lower aquatics and 
check the development of parasitic vegetation. According to Watt, the alco- 
holic extract of the leaves is poisonous to flies, fleas, mosquitoes, centipedes and 
other insects. From the above remarks it will be seen that the plant is popularly 
believed to have remarkable medicinal properties. 

Chemical Composition. — As long ago as 1888, Hooper published details of chemical 
analysis of the drug carried out by himself. He found that an odorous volatile principle 
probably of the nature of an essential oil and a non-volatile body of the nature of an alkaloid 
called vasicine were present. Hooper's work was confirmed by Boorsma of Java, who 
further investigated the alkaloid and tested its physiological properties but it has not been 
possible to find any record of this work. A thorough analysis of the drug was made and 
sufficient quantities of the alkaloid were obtained to determine its pharmacological action. 

The alkaloid is found in the leaves to the extent of 0.25 per cent. The base occurs as 
needle-shaped crystals and has a melting point of i82‘’C. It is easily soluble in alcohol, is 
slightly soluble in cold water but more so in hot water. A 2.0 per cent, solution in chloro- 
form is optically inactive. Vasicine hydrochloride occurs in light, cream-coloured crystals, 
has a melting point of i8o®C and is very soluble in water. Vasicine tartrate was also 
prepared and is a soluble salt. The molecular weight of vasicine was determined and found 
to be 188 which agrees with the empirical formula, C11H12N2O, found by analysis, 

Gupta et al. (1954) obtained an essential oil by steam-distillation of the leaves, flowers 
and roots with a yield of 0.075 per cent. The oil was golden yellow in colour with a fragrant 
smell. 

Pharmacology of Vasicine. — The alkaloid vasicine and its salts are not very toxic to 
undifferentiated protoplasm. They have little or no effect on the free living protozoa such 
as Paramcpciutn caudatum nor have they any toxic or inhihitoiy effect on the cultures and 
growth of streptococci, staphylococci, B. coli, B. diphtherice or B, tuberculosis. It is possible 
that the antiseptic properties of the leaves recorded by previous observers may be due to the 
volatile principle. Solutions of concentrations of i to 5 per cent, are not irritant to the 
mucous membrane. The alkaloid has a bitter taste but has no marked effect on the movements 
of the alimentary canal. In high concentrations (i in 20,000) the peristaltic movements of 
the isolated gut are inhibited, probably owing to depression of the vagal endings. Intravenous 
injections in animals produce a slight fall of blood pressure due partly to direct depressing 
effect on the cardiac muscle and partly to depression of the terminations of the vagi in the 
heart. There is no effect on the blood vessels. In the lungs of experimental animals the 
alkaloid, when given intravenously, produces a slight but a persistent broncho-dilatation. This 
action is in all probability due to depression of the vagal terminals in the bronchi as it is 
absent with small doses of pilocarpine. After administration of atropine, the broncho-dilator 
effect is more pronounced. The drug has a well-marked expectorant action and it is probable 
tliat the essential oil plays an important part in this direction. 

Anti-bacterial Activity of the Oil. — Gupta and Qiopra studied the anti-bacterial pro- 
perties of the essential oil and made the interesting observation that whereas the oil did not 
inhibit the growth of non-acid-fast pathogenic bacteria in concentrations as hijdi at 
Soo microgram/c.c., the growth of all the strains of Myc. tuberculosis was inhibited in con- 
centrations ranging from 2 to 20 micrograms per c.c. in Youman's modified medium. It 
would thus appear that essential oil of A, vasica has a marked selective anti-bacterial activity 
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against Myc. tuberculosis, producing inhibition of growth in culture medium in concentrations 
of I in 500,000. Under the electron microscope the bacilli appear to be swelled up under 
the influence of the drug incorporated in the culture medium. The oil was also shown to 
possess a very low toxicity in studies on albino mice and guinea-pigs. 

Therapeutic Uses.— Clinically, an alcoholic extract made from fresh and 
dry Adhatoda leaves was given an extensive trial in the Carmichael Hospital for 
Tropical Diseases. Previously a tincture made from the leaves was tried in 
various civil hospitals and dispensaries in different parts of India at the instance 
of the Indigenous Drugs Committee. Most of the evidence produced showed 
that the drug has a definite expectorant action. In acute bronchitis it was found 
always to aflFord relief, e.specially where the sputum was thick and tenacious, acting 
in very much the same way as ipecacuanha. In chronic bronchitis the cough is 
relieved and the sputum is liquefied so that it is brought up more easily. The 
depression of the vagal terminations further relieves irritation and spasm of the 
bronchioles. The extract was also tried in a number of cases of bronchial asthma 
but relief afforded by it was not marked. As the animal experiments pointed to 
synergistic action of atropine and vasicine a combination of the extract with 
belladonna preparations was tried in cases of asthma of vagotonic origin but the 
results were not very satisfactory. As regards the effect of the drug in tuberculosis 
of the lungs the author’s conclusions are also in accord with those of the Indigenous 
Drugs Committee. The drug is absolutely useless in curing or preventing the 
progress of this disease in experimental animals or human beings. There is no 
doubt, however, that it relieves the irritable cough by its soothing action on the 
nerves and by liquefyiqg the sputum which makes expectoration easier. A syrup 
prepared from the leaves is commonly used by practitioners in India in the treat- 
ment of lung troubles as a sedative expectorant. 

Summary. — Chemical analysis of A. vasica shows the presence of two active 
principles: (a) an alkaloid vasicine whose empirical formula we have found to 
be, CiiMijNjO, of molecular weight 188 , (i>) traces of a volatile principle of the 
nature of an essential oil. Vasicine has no marked action on the alimentary canal 
or on the circulation. It produces slight but persistent broncho-dilatation in ex- 
perimental animals and this effect is considerably increased after administration 
of atropine. The essential oil present in the leaves appears to be chiefly responsible 
for the expectorant action of the drug. Oinically, the fluid extract prepared from 
the leaves has wcllmarked expectorant properties, it relieves cough, liquefies sputum 
which is then coughed up more readily. It is not effective in relieving attack of 
bronchial asthma. In pulmonary tuberculosis it has no action whatever. 
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^6LE MARMELOS Correa (ButacesB) 

Bael Fruit 

Vern. — ^Arab. — Safer jalehindi, Skul; Assam.— Beng. — Bel, Bela, Vilva; 
Bomb. — Bela, Bila; Eng. — Bael fruit, Bengal quince, Golden 
apple, Holy fruit, Indian quince. Stone apple; Guj. — Bil, Billy; 
Hind. — Bel, Bili, Sirphal, Siriphal; Kumaon. — Bel; Mai. — Kuvalam, 
Mavilavu, Vilvam; Mar. — Bel; Pers. — Safarjalehindi, Shut; Sans. — 
Adhararuha, Asholam, Atimangaliya, Bilva, Duraruha, Gandhapatra, 
Goharitaki, Karkatavha, Pitaphala, Satyadharma, Satyaphala, 
Shailapatra, Shandilya, Shivadruma, Shiveshtha, Tripaira; Tam. — 
Aluvigam, lyalbudi, Kuvilam, Mavilangai, Vilvam, Villuvam; Tel. — 
Bilvamu, Maluramu, Maredu, Sriphalamu; Urdu. — Bel, 

The tree is indigenous to India and is found wild all over the sub-Himalayan 
forests, in Bengal, in central and south India and in Burma. It is also cultivated 
to a great extent. It is held sacred by the Hindus and its leaves, which are ternate, 
are presented to God Shiva as offerings by the devotees. It is often planted near the 
temples. The Hindus consider it an emblem of fertility and a very auspicious 
plant. In the Hindu medicine different parts of the bael tree are used. The root 
bark is used in the form of a decoction as a remedy in hypochondriasis, melancholia, 
intermittent fever and palpitation of the heart. It constitutes an ingredient in 
the ‘DasamuV or ten roots used by the Hindu physicians. The leaves are made 
into a poultice and applied to inflamed parts. The fresh juice is bitter and pungent, 
and when diluted with water is praised as a remedy in catarrh and feverishness. 
The fruit, both green and ripe is used against diarrhoea and intestinal conditions. 
For diarrhoea and dysentery the roasted or sundried unripe fruit cut in slices is 
generally used. The astringent rind of the ripe fruit is employed in dyeing and 
tanning and it is also used medicinally. No drug has been longer and better 
known nor more appreciated by the inhabitants of India than the bael fruit. Two 
kinds of fruit are available in the market — a small and wild variety and a large 
cultivated variety. The full-grown fruit of either variety, when it just begins 
to ripen, is best for medicinal purposes : 

(1) The unripe or half-ripe fruit is regarded as an astringent, digestive, 
stomachic and is said to be an excellent remedy for diarrhoea owing to the presence 
of tannins or mucilaginous substances. It is said to be particularly useful in 
chronic diarrhoeas. It is sometimes used in combination with opium by the 
Ayurvedic practitioners. The fruit is also sliced and a confiture made from it 
is largely used by the Hindu physicians in the treatment of diarrhoeas and 
dysenteries. 

(2) The ripe fruit is sweet, aromatic and cooling. When taken fresh it 
possesses laxative properties. The dried pulp is pale orange or flesh-coloured 
and when mixed with water yields a pleasant orange-colpured ‘sherbet’ which has 
mild astringent properties. 

Chemical Composition.— According to some authorities, bael contains tannic add, a 
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volatile oil, a bitter principle and a balsamic principle resembling balsam of Peru. These 
findings have, however, been criticised by Fliickiger and Hanbury who are of opinion that 
the dry pulp of the fruit contains chiefly mucilage and probably pectin. They could not find 
any appreciable quantity of tannin to account for the astringent properties so often ascribed 
to the drug. Henry and Brown (1924) examined the fruit along witli a number of reputed 
antidysenteric remedies. The dried pulp was exhausted with boiling alcohol, the extract 
concentrated in vacuo and the thick syrup diluted with water to precipitate fatty and resinous 
matters. The liquor from this precipitate, after concentration in vacuo to remove all alcohol, 
was tested by them on a free living clliate protozoon, Glaucoma. The solution was found 
to be markedly toxic to Glaucoma but owing to the large amount of gum present it proved 
difficult to get a satisfactory preparation of the tannins of the plant but even in 
the impure form these appeared to be fairly active. They came to the conclusion that 
the drug may owe its activity to the tannins that are present since these are toxic to 
Glaucoma. Dutt and Dikshit (1930) exhausted the roots, seeds, bark, leaves and fruits 
with various solvents and the composition determined in each case. The roots, leaves and 
bark were found to contain reducing sugars and tannin mainly. The fruit pulp yielded, in 
addition to the usual substances, a body which has been named marmelosin. This is considered 
to be one of the most important active principles of the fruit. The seeds, when crushed and 
extracted with petroleum ether, gave a light yellow oil which has been found to possess 
very good purgative properties when taken internally in doses of 1.5 gm. 

Marmelosin is present in the fruit and in no other part of the plant, the percentage 
varying from 0.03 to 0.37 according to locality and cultivation. The small wild varieties of 
the fruit contain proportionately much less than the large cultivated variety. The drier 
the climate the smaller also is the yield of marmelosin. Fruits obtained from Bengal and 
Assam contain more than five times as much marmelosin as those obtained from Uttar 
Pradesh and the Punjab. The greatest concentration of marmelosin is in the inner layer 
of the pulp, which is also incidentally the sweetest and most edible and which is administered 
for therapeutic purposes. Physiologically, marmelosin is an exceedingly potent drug. Taken 
in doses of 0.05 gm. it acts as laxative and diuretic. It decreases slightly the frequency 
of respiration and has a tendency to produce sleepiness. In larger dosos it acts as strong 
depressant to the heart. The bark (from old trees in Bihar) contains 0.33 per cent, of an 
alkaloid, CisHnOsN, m.p. 142® C., which was shown by Chakra varty to be identical with 
fagarine from the leaves of cocoa. From the bark Dixit and Dutt (1932) isolated umbelliferone 
and other coumarines different from marmelosin obtained from fruits. Their proportion, 
however, varies with the age of the bark and also the locality from which it has been 
obtained. 

Asima Chatter] ee (1949) extracted the matured bark and obtained number of crystalline 
products. These are: (i) a new coumarin which has been named marmesin, C14H14O4, m.p. 

It is furo-coumarin and an optical isomer of nodakenetin; (2) an alkaloid fragarine, 
CisHiiOsN, m.p. I43®C. and umbelliferone, CoHeOs, a hydroxy coumarin. It has been 
observed that the crystalline constituents of the immature bark of A, marmelos arc 
different from those of the mature bark. The coumarin isolated from the immature bark 
is a new substance not hitherto obtained from natural sources. It has been named marmin, 
C19H24O6, m.p. 123-24® C., yield 0.03 per cent, and is an ester of umbelliferone. The second 
crystalline substance is an alkaloid, C14H18O4N (yield 0.003 per cent.), m.p. 1 76-77® C., 
which has been shown to be identical with sldmmianine. The third active principle is ffic 
same as present in the matured bark, i.e., umbelliferone. From the leaves an alkaloid nutacine 
identical with skimmianine, a sterol and aegelin (Ci 8 Hie 04 ) m.p. I75®C. have been isolated. 
The seeds of the fruit contain 344 per cent, of a fixed oil ; the kernels contain 8.35 per cent, 
tnolsture and 4 ^,t per cent, of oil (dry basis). The ccmi position of the oil is approximately t 
palmitic acid iS*6» stearic acid 8.3, oleic acid 28.7, linoleic acid 33.8, and linolenic acid 
7.6 per cent. The extracted kernels contain over 70 per cent protein probably a globulin. 
Bailie mA Oeshpende (194O} nported the presence of ea easenttai oil m ffie kmi of the 
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plant which contained a-d-phellandrcne (56 per cent.), cineol citronellal, citral, p-cymene 
(17 per cent,), cumin aldehyde (5 per cent.). The essential oil from the twigs contained 
cineol (40-45 P«r cent.) and a-d-phellandrene (34.5 per cent.). The essential oil from fruit 
contained a*d phellandrenc only. 

Therapeutic Uses. — Bael is believed to be an invaluable remedy in obstinate 
cases of chronic diarrhoea and dysentery, where there is no fever, and is given either 
in the form of a powder or in the form of a confection. It was so commonly 
used by the Western practitioners in India in old days that it found its way into 
the British Pharmacopoeia. The three preparations commonly used were: (1) 
Extract of bael made from fresh unripe fruit given in half to one dr. doses several 
times a day, (2) liquid extract of bael prepared from dried slices of unripe fruit 
prescribed in doses of one to two dr., (3) powdered dried pulp kept in air-tight 
bottles given in doses of half to one dr. 

There is hardly any literature of recent date on the use of the bael fruit in 
amoebic dysentery. It appears to have little or no effect in acute dysentery when 
there is definite tenesmus and discharge of blood and mucus though the powdered 
drug is especially recommended for this condition. The beneficial effects of the 
bael fruit is, however, most evident when the condition has become subacute or 
chronic. After its administration in these conditions, the blood gradually disappears 
and the stools assume a more foeculent and solid form. If bael is continued for 
sometime, the mucus is also decreased and may disappear. It is very useful in 
patients suffering from chronic dysenteric condition characterised by alternate 
diarrhoea and constipation. Claims have also been made that it relieves flatulent 
colic in patients suffering from a condition of chronic gastro-intestinal catarrh. 
In the after treatment of bacillary dysentery, bael is a useful adjuvant. According 
to Acton and Knowles (1927) the chief trouble with such patients, as a rule, is 
constipation which if not relieved does not allow the ulcerated surfaces to heal 
firmly. Bael ‘sherbet' is a useful addition to the dietary at this stage and acts 
chiefly as a demulcent. The pulp of the fresh fruit may be mixed with sugar 
and cream or with curds or made into a ‘sherbet' by straining it through a piece 
of muslin to remove seeds and mucilage. In cases of sprue also, the bael fruit 
has been spoken of highly by Manson-Bahr. In many patients, especially those 
in the pre-sprue or early stages of the disease, it is undoubtedly helpful. The 
fresh fruit is best taken raw mixed with sugar though dried fruit has also been 
recommended. 

Summary. — Bael fruit has been used in the indigenous medicine for a very 
long time and it had such a great reputation in the treatment of diarrhoeas and 
dysenteries that it was made official in the British Pharmacopoeia. Besides tannins, 
no other active principle of any importance have so far been discovered. It has 
very little beneficial action in acute dysenteries but in chronic cases it relieves 
symptoms on account of the presence of large quantities of mucilage which acts as 
a demulcent It does not appear to have any specific effect in either amoebic or 
hadUary dysentery. 
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ALANGIUM LAMARCKn Thwaltes (Comaceie) 

Vern. — Beng. — Akarkanta, Angkula, Angkura, Ankoda, Baghankura, Dhalakura; 
Bom. — Ankola, Kalaakola; Guj. — Ankola, Ankoli, Ankolya, Onkla; 
Hind. — Akhaul, Akol, Akola, Anedhera, Ankara, Dhera, Kweli, Thaila 
ankul; Mai. — Alinnil, Ankolam, Chem, Karankolam, Kimri, Valittonti; 
Mar. — Ankol, Ankoli, Ankul; Saharanpur. — Bismar; Sans. — Ankola, 
Ankolaka, Ankota, Ankotaka, Ankotha, Bodha, Bhushita, Dirghakila, 
Dirghakilaka, Dridhakantaka, Gandhapyshpa, Ghalanta, Gudhapatra, 
Gudhavallika, Gunadhyaka, Guptasncha, Kankarola, Kolaka, Lambakarna, 
Pitasara, Tamraphala, Vishaghna, Vishalatailagarbha; Tam. — Adigolam, 
Alangi, Alinjil, An, Angolavayirravan, Attigolam, Karikkolam, Karuppu- 
valinjil, Oru, Sem; Tel. — Ankolamu, Nallankolamu, Nalluduga, Uduga, 
Uru; Urdu. — Ankola. 

It is a deciduous shrub or a small tree met with in forests throughout India 
and Burma. The root bark is used in indigenous medicine as an anthelmintic and 
purgative. It has also a reputation in leprosy and skin diseases. Mohideen 
Sheriff found it to be an efficient emetic in 45 to 50 gr. doses and a good 
febrifuge in 2 to 5 gr. doses. 

Chemical Composition. — ^A preliminary assay of the bark showed the presence of about 
0.82 per cent, of an alkaloid on the air-dried material. Systematic chemical examination 
gave the following results: (a) Petroleum ether extract (35® to 70®), 0.40 per cent.; (h) 
Absolute ether, 0.66 per cent.; (c) Absolute alcohol, 4.01 per cent.; (d) Alcohol (70 per cent.), 
3.5 per cent. Detailed chemical study revealed the presence of an alkaloid and a fair amount 
of potassium chloride but no tannins or glycosides. The base was purified to a great extent 
but all attempts to prepare a crystalline salt have thus far been frustrated. The sulphate of 
the base was obtained as a white powder which was found to be hygroscopic and had a 
tendency to turn yellow on keeping. The base was obtained in an amorphous form m.p. 
80-82® C., yield (0.8 per cent.) and was named provisionally alangine. Dutta and Parihar 
(1942) working with the bark obtained an alkaloid to which the name alangine was given; 
it melted at 205-8® C. with decomposition and had the composition, C19H25NO2. By extra- 
tion with benzene he also obtained from the seeds a sterol, C47H84O7, m.p. 296®C to which 
the name alangol has been given. Basu (1950) reinvestigated the plant and obtained from 
the alcoholic extract of the bark three new bases not reported before: (i) Akhar kantine, 
a yellowish-brown crystalline base m.p. I46-8®C. (2) Ankoline, C17H36N2O4, brownish 

yellow crystals m.p. iio®C. (3) Lamarkine, C1SH12N2O6, yellow crystals m.p. 6o-2®C. Singh 
and Tewari ( 1948) isolated from the bark two isomeric alkaloids alangium A and alangium B. 
Alangium A, (yield 0.15 per cent.) is a light brown crystalline solid, formula, CsiHssOsN, 
m.p. 219-20®C. with decomposition. Alangium B (yield 0.01 per cent.) is a cream coloured 
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amorphous solid m.p. I05-7®C. The third a distinct alkaloid alanginine (yield o.ooi per 
cent.) was obtained as a cream-coloured solid m.p. 245-7^0. 

Pharmacological Action. — The pharmacological action of the sulphate of 
the active principle of A, lamarckii has been studied in the department of Pharma- 
cology, Calcutta School of Tropical Medicine. In doses of 4 to 5 mg. per kilo 
body weight, administered intravenously in cats, alangine sulphate produces a 
sharp fall of blood pressure of about 30 to 40 mm. This fall is only temporary 
and within 1 to 2 minutes the blood pressure returns to the normal level. The 
auricles and the ventricles are dilated and the strength of the heart beats is reduced. 
Depression of the heart is also noticed in isolated perfused mammalian hearts. 
Respiration becomes irregular. The tone and the peristaltic movements of the 
intestines are increased and there is an increase in the volume of the intestines, 
the spleen and the kidney. Later work showed that the bark contains a lemon 
yellow amorphous alkaloid, alangine (m.p. 81-52°C.), which has a selective action 
on the parasympathetic mechanism. The action is most marked on the gastro- 
intestinal tract. On the circulatory and respiratory systems, the action of the 
alkaloid is much less in evidence. The medullary centres are probably stimulated, 
especially the vomiting centre. Sweat secretion is increased due to the stimulation 
of the parasympathetic nerve endings. Whether the drug has any action on the 
sweat glands themselves cannot be definitely staled. 

Therapeutic Uses. — The claims made regarding the therapeutic efficacy of 
the drug have not been investigated. 
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ALLIUM SATIVUM Linn. (Liliacese) 

Garlic 

Vern. — ^Arab. — Saum, Taiim; Assam. — Naharu; Bcng. — Lashan, Lasun, Rasun; 
Bomb. — Ltisoon; Dec. — Shunam; Eng. — Churls' Treacle, Garlic, Poor 
man's treacle; Guj. — Lasan; Hind. — Lahsan, Lasan; Mar. — Lasun, 
Lasunas; Pers. — Sir; Sans. — Arishtha, Bhutabhna, Dirghapatraka, 

Katukanda, Lashuna, Mahakanda, Mahaushana, Rahuchhishta, Rasona, 
Rasonaka, Shuklakanda, Ugragandha, Vatari, Yavaneshta; Tam. — 
Vellaippundu; Tel. — Vellullitellagadda; Urdu. — Lehsun. 

Garlic is very commonly found all over India. Not only does it grow wild, 
but is also extensively cultivated on account of its use as a spice. As a medicine, 
garlic was held in great repute by the ancient physicians of India. It is considered 
to be hot and stimulant, and is administered in fevers, coughs and other debilitating 
conditions. It has also a reputation as a febrifuge in intermittent fevers. Exter- 
nally, the juice is used as a rubefacient in skin diseases and as ear drops in ear- 
ache and deafness. It has also been used to a fairly large extent in Western 
medicine. 
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Chemical Composition. — ^The active principle of garlic is a volatile oil which may be 
readily obtained by distilling the bruised bulbs. The oil is a clear limpid liquid of a dark 
brown or yellow colour; it has an intense garlic odour and the yield is from o.o6 to o.i per 
cent. Its specific gravity at 14.5® is 1.0525 and it is optically inactive. When purified it is 
colourless and can be distilled without decomposition. With some samples, even at winter 
temperature, the oil becomes semi-solid through the deposition of fine crystals. Semmler found 
that the oil decomposes when heated to 150®C. Fractionated under 16 mm. pressure, four 
different fractions were obtained: 

Fraction I (6 per cent.) consists of allyl propyl disulphide. It has the odour of onions 
and gives a voluminous precipitate with mercuric chloride. Fraction II (60 per cent.) 
consists of diallyl disulphide which has the odour of garlic. It is rendered colourless by 
distilling with a little potassium. Fraction III (20 per cent.) boils between 112* to I22®C. 
at 16 mm. pressure. Fraction IV (10.5 per cent.) boils above 122® at 16 mm. pressure and 
decomposes on further distillation. It consists mainly of polysulphides. It will thus be seen 
that garlic does not contain any allyl sulphide in any of the different fractions obtained by 
distillation. Allyl sulphide was previously thought to be the chief constituent. 

Cavallito and co-workers (1944) isolated allacin the antibacterial principle from ground 
garlic cloves. It has probably the formula, C6H10OS2 (mol. wt. 162), it is irritating to the 
skin and the odour is more characteristically that of garlic than is that of various allyl sulfides. 
It is relatively stable in 0.2 per cent, aqueous solution and is very unstable in pure state. 
Nevertheless, it is present in whole garlic to the extent of 0.3-0.4 per cent, and appears to 
be stable therein over long period of time. Later on, the name allacin was discarded in 
view of possible confusion with established medicinal products. 

Siddiqui and co-workers (1947) while investigating sulphur containing antibiotic principles 
of plant origin, re-investigated garlic and observed that by dialysing the whole clove with 
etlier for a period of six hours, highly active concentrate was obtained in a yield of 04 per 
cent. Fractionation of the active principle by a process of partitioning between non-miscible 
solvents showed that there are two active substances present in garlic, one of which is active 
against staphylococcus and B. coli whereas the second shows activity towards staphylococcus 
only. The substances were provisionally named allisatin I and allisatin II. Apart from 
the above active constituents, a crystalline substance, m.p. 79-8o®C. has also been isolated 
from the alcohol insoluble fraction of the residue. 

Pharmacological Action. — Cavallito tested allacin against various organisms. 
It is about equally effective against gr^am-positive and gram-negative organisms, the 
activity is equivalent to about 1 per cent, of penicillin. LDso in aqueous solution 
is of the order of 60 mg. per kg. given intravenously and 120 mg./kg. by sub- 
cutaneous administration. Venkatraman and others (1946) tested the oil obtained 
from garlic. They observed it to be anti-bacterial against typical gram-positive, 
gram-negative and acid fast bacilli and to possess antifungal properties. It is com- 
paratively stable in the presence of blood and artificial gastric juice but is in- 
activated by artificial pancreatic juice. It inhibits the milk clotting activity of 
papain and the amylolytic activity of jS-amylase, probably by reacting with -SH 
enzymes. Torrescasana (1946) showed that garlic contained at least two pharmaco- 
logically active substances. The first chloroform-soluble substance had an antiseptic 
action, a slightly tonic effect on isolated frog heart, a slightly hypertensive effect on 
etherized cats and a paralyzing effect on isolated rabbit intestine. The other 
chloroform insoluble, has no antiseptic effect, no action on isolated frog heart, a 
strong hypotensive effect on etherized cats and a tonic effect on isolated nJibit 
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intestine. The alcoholic extract given by stomach tube to rats produced no 
consistent viceral damage. 

Therapeutic Uses: External Application . — Garlic juice has been employed 
as an antiseptic in ulcerated surfaces and wounds with satisfactory results. 
Garlic juice mixed with 3 or 4 parts of ordinary or distilled water (succus allii) 
has been used as a lotion for washing wounds and foul ulcers. Definite 
improvement in the condition of infected wounds was noticed within 24 hours 
after washing with this lotion and a very marked and decided improvement within 
48 hours. Not only was the purulent discharge markedly decreased but the pain 
was also considerably relieved and in some cases it entirely disappeared. No 
injury to the tissues could be noticed as a result of application of this solution. 
Though the carbolic acid co-efficient of this solution was found to be rather lower 
than other antiseptics (Rideal- Walker co-efficient=2), it possesses the distinct 
advantage of being much less irritant to the tissues than carbolic acid. Whereas 
it is seldom possible to use carbolic acid lotion in a great strength than 1 in 40 
(2^ per cent.) the succus allii can be employed in a strength of 20 to 25 per cent, 
without apparent injury to the tissues. Minchin (1916) states that he has used 
allium preparations in the treatment of suppurating wounds and foul ulcers for 
IS years and obtained very satisfactory results. 

Internal Administration. — Garlic is an excellent medicine in several forms 
of atonic dyspepsia. Succus allii has been administered in 10 to 30 minim doses 
in several cases of flatulence and colic and good results have been reported. The 
essential oil of garlic is absorbed into the circulation and is excreted through the 
lungs and bronchial mucosa acting as a good antiseptic and antispasmodic. Lamb 
(1925) recommends garlic in the form of tinct. allii, either alone or in combination 
with the usual expectorant mixtures. When there is much gastro-intestinal catarrh, 
garlic in the form of an ointment is rubbed on the abdomen, a binder being applied 
afterwards. It is said to be very effective in bronchial and asthmatic complaints. 
According to Minchin (1916) garlic is a remedy for many disease conditions. 
He considers it as a prophylactic in typhus, typhoid and diphtheria. He advises 
in the first two diseases the trial of 1 drachm of succus allii sativi every four to 
six hours, given in beef tea or with syrup. For a child under twelve, i dr. in 
syrup is sufficient. Given early in typhoid fever it will almost abort the disease, 
and its action as an intestinal antiseptic makes it valuable at any stage of the disease. 
In diphtheria the constant application obtained by chewing a 'clove' of garlic 
removes the membranes, reduces temperature and relieves the patient. About 
1 or 2 oz. of garlic can be used in this way in three or four hours. For a week 
after the membrane disappears, 1 or 2 oz. of the bulb should be chewed daily. The 
diphtheritic patient has no taste or smell, and merely finds the garlic hot. Used 
in an inhaler three to four hours daily the succus rapidly relieves the distressing 
features of whooping cough. For young infants and children 20 to 30 minims 
of the succus in syrup every four hours gives rapid relief in early cases. 

Crossman (1918) thinks that garlic, if gtven in sufficient doses, is an invaluable 
remedy in the treatment of pneumonia. He used it for 2 years in the treatment 
35 
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of lobar pneumonia and, according to his published report, in no instance has it 
failed to bring the temperature, pulse and respiration down to normal in about 
48 hours. In no case was the crisis deferred beyond the Sth day of the disease. 
He chiefly used tinct. allii made from garlic bulbs (strength 1 in 5) and gave it 
in doses of half a drachm of the drug in water every 4 hours. The results in 
other bronchial infections, e.g. bronchitis, bronchiectasis, foetid bronchitis and 
influenza, were no less premising. 

In pulmonary phthisis, garlic and its preparations have been used very ex- 
tensively. There are several proprietary preparations on the market at the present 
time which contain either the juice of garlic or its constituents. In tuber- 
cular affections of the lungs, garlic juice often diminishes the obstinate cough and 
expectoration. The appetite is improved and in some cases night sweats are also 
known to subside completely. As a result of the sensation of well-being and 
comfort produced, sleep is induced and digestion improves resulting in gain in 
weight. Minchin (1916) warmly advocates the use of garlic preparations in 
tuberculous affections. According to him, allyl sulphide can be used in all tuber- 
culous lesions in accessible situations or in those which can be rendered accessible. 
He has treated a number of cases of tuberculosis of the larynx in man by i to 1 dr. 
doses of the juice 2 to 3 times a day and has always obtained very good results. 

From the satisfactory clinical results, further studies are called for. 
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ALPINIA GALANGA WiUd. (Zingiberaceie) 

The Greater Galangal 

Vern. — ^Arab. — Khowlanjan, Khulanjan, Khulanjanekdbir, Khulanjaneqasbi; 
Beng. — Barakalijan, Barakulanjan, Kulanjan, Kulinjan; Bomb. — 
Baripankijar, Malabaripankijar ; Dec. — Barakhulanjan, Baripankijar, 
Sufedpankijor; Eng, — Greater galangal, Java galangal; Guj. — 
Kolinjan; Hind. — Barakalijan, Barakulanjan, Kulanjan, Kulinjan; 
Mai. — Aratta, Perasatta; Mar. — Koshtkulinjan; Pers. — Khurduwara, 
Khusraveduruekalan; Sans. — Aruna, Dhumala, Elapami, Gandha^ 
mula, Gandhavaruni, Kapidruma, Koraja, Kulanja, Kulanjdna, 
Mahabharavacha, Nakuli, Patala, Purusha, Kaktarenu, Raktapushpa, 
Rasna, Sugandha, Sugandhavacha, Sugandhayoga, Tikshnatmla; 
Sind. — Kathi, Kunjar; Tam. — Anandam, Arattai^ Ardubam, 

Kandanaguliyam, Perarattai; Tel. — Dumparashtrakamu, Kachoramu, 
Peddadumparashtrakamu; Urdu. — Kulanjan, 
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It is a perennial plant found in East Bengal and south India. It is a native 
of Sumatra and Java but is now completely naturalised in many parts of India. 
The plant has a reputation in the indigenous system of medicine and is fairly 
largely used in southern India. In Mysore, it is a domestic medicine and is much 
used by old people with bronchial catarrh. The rhizomes are useful in rheumatism 
and catarrhal affections. The tubers and seeds are said to possess carminative 
properties and are used as a fragrant adjunct to complex prescriptions. In the 
Mohammedan medicine, it is considered to be a good remedy for impotence and 
nervous debility. 

Chemical Composition. — The constituents of Galangal root have been isolated by Jalius 
(Kirtikar and Basu). He found three different compounds, campheride, galangin, and 
alpinin. No detailed chemical work has recently been done to confirm these findings. From 
the green rhizomes, a pale yellow oil with a pleasant odour can be obtained on distillation. 
This oil contains 48 per cent, of methyl cinnamate, 20 to 30 per cent, of cineole, camphor 
and probably d-pinene. 

Pharmacological Action. — Intravenous injections of small doses of a tincture or an 
infusion of A.galanga, produce a sharp fall in blood pressure in experimental animals. The 
blood pressure, however, comes to normal in a short time. The fall in blood pressure is 
accompanied by a rise in the volume of the intra-abdominal organs like the spleen and the 
intestines showing that dilatation of the splanchnic blood vessels is one of the causes of the 
fall of blood pressure. The contractions of both the auricle and the ventricle are lessened 
showing that the drug has a depressant action on the heart. Dilatation of the peripheral blood 
vessels is observed when they are perfused with physiological saline solutions containing various 
concentrations of the drug. The drug is a depressant to the cardio-vascular system. 

Respirations in experimental animals are stimulated in small doses but depressed with 
larger ones, the respiratory centre being paralysed. The important action of the drug is, 
however, on the bronchioles. Even small doses produce a dilatation of the bronchioles and 
this effect is much more pronounced when the dose is increased. Asthma-like conditions 
produced artificially in animals by administering pilocarpine are immediately relieved by small 
doses of the tincture of A.galanga. 

The drug has no marked action on other systems of the body. The secretion of urine 
is slightly diminished, but this effect appears to be vascular, for the rate of secretion comes 
to normal as soon as the blood pressure comes to normal. The isolated uterus is relaxed 
and its contractions become regular. The action on the gastro-intestinal tract is similar to 
that produced by other essential oils. 

Therapeutic Uses. — ^As a volatile oil is one of the important constituents of 
the drug, suggestions have been made to try it for the same purposes as the other 
volatile oils, e.g. as a carminative. The drug has a slight irritant action on the 
mucous membrane of the stomach and this may be used in producing a reflex 
increase in the bronchial secretion. As the oil is excreted through the lungs it 
acts as an expectorant. It appears, therefore, that the popular use of the drug 
As a remedy for many respiratory ailments is justified. Yajolu found that ad- 
ministration of a paste of A. gdanga in honey lessened the paroxysms of cough in 
children suffering from whooping cough. He also found that in young children 
suffering from bronchitis administration of this drug relieved the distressing 
S)rmptoms and also had a favourable action on the temperature of the patients. The 
drug, therefore, promises to be of use in respiratory troubles especially those of 
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children. The antispasmodic action of the drug may also prove useful in condi- 
tions like asthma. In affections of the gastro-intestinal tract the drug can be 
used like other volatile oils. It has got the advantage of having a very pleasant 
odour and thus may be used in cough and digestive mixtures. It has been suggested 
that it may be useful in intestinal and biliary colic. 

References : — 

Schimntei Ber., 1910, Oct., 138; 1911, April, 19. 

ALSTONIA SCHOLARIS B. Br. (Apocynacete) 

Dita Bark 

Vern. — ^Assam. — Chatian, Satiana; Beng. — Chatiun, Chatwan, Chhatim; 
Bomb. — Satvin; Hind. — Chatiun, Saitankajkad, Satium, Saini, 

Satwin; Kumaon. — Chatium; Mai. — Daivapala, Elilampala, Kotapala, 
Mangalappala, Mukkampala, Pala; Mar. — Saptaparni, Satuin, Satvin, 
Satwin; Nepal. — Chatiwan; Sans. — Ayugmachchhada, Ayugmaparna, 
Ayukachhada, Bahuparna, Brihattvaka, Chatraparna, Dalegandhi, 
Devavriksha, Gandhiparna, Grahanasha, Grahanashana, Grahashi, 
Guchhapushpa, Jivani, Munichhada, Palagatuda, Saptachhada, Sapta- 
parna, Sarada, Shalmalipatraka, Sharadipushpa, Shirarujam, Shukti- 
parna, Sringiritika, Suparnaka, Sutipatra, Vinyaka, Vishalatvaka, 
Vishamachhada, Yugmaparna; Tam. — Elilaippalai, Maranallari, 
Mukkanbalai, Palai, Vadirasi; Tel. — Edakulapala^ Edakulaponna, 
Edakularati, Palagaruda, 

A, scholaris is a tall evergreen tree widely cultivated throughout India and 
found in the sub-Himalayan tract from the Jumna eastward ascending to 3,000 ft. 
The tree is also found in abundance in Bengal and southern India. The bark 
of the tree has been reputed in the Hindu medicine for ages as a tonic, alterative, 
useful in fever and skin diseases. Another allied species, A, constricta, does not 
appear to grow in India. 

Chemical Composition. — An uncr>'stallisable bitter principle called *ditain* was isolated 
long ago. To this was ascribed the febrifuge properties of the drug. Later investigations 
showed that the constituents of the bark were: (i) An alkaloid ditamine, (2) a substance 
resembling an alkaloid, (3) a crystallisable acid and (4) a fatty acid and fatty resinous sub- 
stances. Bacon (1906) found that the bark contains two alkaloids — ditamine and echitamine. 
Ditamine can be separated from its solutions by making them alkaline with sodium bicarbonate 
and extracting with ether; echitamine is obtained by making the solution strongly alkaline 
with NaOH and extracting with chloroform. The total alkaloidal content of Indian bark 
is 0.16-0.27 per cent, and 0.08-0.10 per cent, of the hydrochloride of the chief alkaloid 
echitamine, C22H28O4N2, m.p. 2o6®C.; higher values have been reported (0.5 per cent of 
echitamine) in bark from Shimoga area in Mysore. From the mother liquor of echitamine^ 
Goodson isolated small quantities of another crystalline alkaloid, echitamidine, CasHaeOsNs, 
tH.p. I35-6®C. Among die non-alkaloidal constituents, Goodson has isolated two isomeric 
lactones, C9H14O8, m.p. 103® C. and 107® C. The latex is found to contain 2.8 to 7.9 per cent 
caoutchouc. The coagulum contains caoutchouc 12.9-26.5 and resins 69.0-78.7 per cent. 
It taates bitter and is said to be applied to sores and ulcers. 
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PHARMAcoLoacAL ACTION. — Bacon studied the action of the alkaloid echitamine in the 
Philippines. He found that it is not a protoplasmic poison. Amoebae suspended in a i per 
cent, solution of echitamine hydrochloride seem to thrive; there is no decrease in their 
motility even after exposure for 2 hrs. Patricia and Shaw (1943) found that addition 
of 200 mg. of the mixed sulphates of alstonia alkaloids to the bath containing a strip of rat 
intestine caused a decrease in tonus, a cessation of movement for a time and then a rythmical 
movement with increasing amplitude. Both quinine and alstonia alkaloids abolished the 
effect of acetylcholine and barium and lessened those of adrenaline and potassium. On the rat 
or guinea-pig isolated uterus alstonia alkaloids sometimes caused a contraction and sometimes 
a relaxation. When 20 mg. was injected intravenously into a cat, there was marked contrac- 
tion of the nonpregnant uterus. A concentration of i in 5,000 to 10,000 effected a decrease 
in amplitude without alteration of the frequency of beats of the frog's heart (Straub prepn.). 
In the intact cat alstonia alkaloids in doses of 3-5 mg./kg. given intravenously caused a sharp 
fall in blood pressure but very little alteration in heart rate. Larger doses caused irregularities 
in rhythm, heart block and sometimes ventricular fibrillation. About 5-10 min. after the 
administration of alstonia alkaloids the injection of adrenaline brought about a fall in blood 
pressure. Alstonia alkaloids in amount of 0.8 mg./kg., produced initially a fall in tension 
in striated muscle in the intact dog (technique similar to that described by Brown, 1938) 
followed by a very slight increase. After eserinization of the muscle the large increase in 
tension developed was reduced to about 20 per cent of its original value. 

Therapeutic Uses. — The fame of 'dita* as a healing agent dates from great 
antiquity. It was at one time thought to be very useful in malaria and other 
fevers, so much so that it was stated that equal doses of ditamine and sulphate of 
quinine would have the same medicinal effects. In the Manilla Hospital, the 
results of trials obtained in malaria were very satisfactory and it was reported 
that it would completely replace quinine in malignant tertian fevers. The drug 
was tried in India at the instance of the Indigenous Drugs Committee. It was 
administered to 14 cases of malaria, in all of which it caused the temperature to 
fall steadily to normal in a short time. No perspiration and over-exhaustion of 
the patient were induced. Treatment for a few days only was sufficient to cure 
the patient. No definite pathological and haematological findings arc recorded in 
these cases to warrant any definite conclusion as to its real antimalarial properties. 
Goodson, Henry and Macfie (1930) tried the alkaloids of both A.scholaris and 
A, consfricta in bird malaria. The former contains the alkaloid echitamine, which 
produces only slight action even in doses of 5 mg. A, scholaris is reputed to be 
a valuable remedy in chronic diarrhoea and in advanced stages of dysentery. The 
report of the Indigenous Drugs Committee states that the drug seems to produce 
good effects in cases where the catarrhal conditions of the mucous membrane of 
the intestines have lasted for some time. It does not seem to produce any marked 
effect in ordinary diarrhoea, A tincture prepared by the Medical Stores Depot at 
the recommendation of the Indigenous Drugs Committee was tried clinically in 
three cases of dysentery in the jail. No good effects were noticeable from one 
drachm dose 3 times a day, in any of the cases. According to Mukerjee, Ghosh 
and Siddons (1942) the total alkaloids (0.3 per cent.) isolated from A. scholaris 
and also a tincture (1 in 10) made from the powdered bark have, contrary to 
popular belief and earlier records of clinical trials with the drug, little or no 
demonstrable action in malaria induced in monkeys, or naturally occurring in the 
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human patients. They have further shown that it exercises no synergistic action 
on quinine. The drug, however, is of value as a febrifuge. 
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ANDB06RAPHIS PANICULATA Nees. (Acanthace®) 

The Great 

Vern. — Arab. — Qasabhuva, Qasabuzzarirah; Beng. — Kalmegh, Mafialita; Dec. — 
Charayetah, Kalaphnath; Eng. — Great; Guj. — Kanyatu, Kiryata, Kiriyati, 
Olikiriyata; Hind. — Charcyeiak, Kiryat, Mahatita; Mai. — Kiriyattu, 
Nalaveppu; Mar. — Olenkirayat; Pers. — Nainehavandi; Sans. — Bhunimba, 
Kirata; Tam. — NVavembu, Shiratkuchi; Tel. — Nelavemu. 

It is an annual plant, 1-3 ft. high, common in hedge-rows throughout the 
plains of India from Lucknow to Assam. It is also cultivated in gardens in some 
parts of India. The herb is well-known under the name of ‘kalmegh^ and forms 
the principal ingredient of a household medicine called 'alui' which is extensively 
used in Bengal. The macerated leaves and juice together with certain spices are 
made into little globules, which are prescribed for infants to relieve griping, 
irregular stools and loss of appetite. The roots and leaves have also the reputation of 
being a febrifuge, tonic, alterative and anthelmintic. In general debility, dysentery 
and certain forms of dyspepsia associated with gaseous distension of the bowels, 
the decoction or infusion of the leaves have been used with satisfactory results. 

Chemical Composition. — Dymock and his co-workers found that an aqueous infusion 
6f the herb was intensely bitter and acid and thought that the bitterness was due to an 
indifferent, non-basic principle. No alkaloid could be isolated but the ash contained a large 
quantity of potassium salts. Gorter (1911) thought that the bitter substance in the leaves 
was a lactone ‘andrographolid’ of the formula, C20H30O6. Later investigations by Bhaduri 
(1914) showed that the leaves contained two bitter substances and traces of an essential oil. 
The first bitter principle obtained as intensely bitter yellow crystals with formula, C10H28O5, 
and m.p. 206*". It did not respond to any tests for alkaloids and glycosides. The second bitter 
substance was obtained in an amorphous form and was named ‘kalmeghin*, CisHsiOs, m.p. 185®, 

Therapeutic Uses. — ^A preparation of this drug was sometime ago largely 
advertised in England as a substitute for quinine and as a general powerful tonic. 
This has, however, been largely discontinued as it does not seem to possess any 
special antimalarial property. It is an intensely bitter substance and seems to be 
in no way inferior to other bitters mentioned in the pharmacopoeia. It is easily 
available and is very cheap and merits better recognition. 
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ANTIABIS TOXIGARIA Lesch. (Morace») 

The Upas Tree 

Vern. — Bomb. — Chandkuda, Chandla, Chandul, Charvarmada, Jassoond, 
Karvat, Kharwat; Eng. — Upas tree; Mai. — Arayannali, Nctiavil; 
Mar. — Chandkuda^ Chandkura, Chandla, Charvarmada, Karvat, 
Kharwat; Sans. — Valkala; Tam. — AH, Arandali, Irainji, Maravuri, 
Netfavil, Pattai 

The tree has become famous since the latter part of the eighteenth century 
as the source of a most deadly poison. Most exaggerated statements regarding 
this plant were circulated by a Dutch surgeon about that period. It was stated 
that all living things approaching within miles of these trees fall a victim to the 
effects of the poison exhaled from them. These are now universally recognised 
to be myths and not facts. The juice derived either from the leaves or the bark 
of the tree is nevertheless distinctly poisonous. The sap is of a dark brown colour 
with a gummy consistency, bitter and biting in taste. It is used to this day as an 
arrow poison by the Karens in Java, Malaya and particularly in Burma where the 
tree is most commonly found. Its poisonous properties, however, are not widely 
known in the Deccan and Ceylon where also the tree is frequently met with. In 
the Concan and in Canara, the bitter seeds are used as a febrifuge and as a remedy 
in dysentery, one-third to one-half of a seed being given three times a day. In 
Travancore, A. toxicaria is known as the 'sacking tree* and is not regarded by the 
people as poisonous ; the same is the case in Coorg, where sacks and even garments 
are sometimes made from the inner bark. 

Chemical Composition. — A large amount of work has been done on the composition of 
the milky juice of this plant since 1838. The latest by Kiliaiii (1913), shows that 
the juice contains the following important constituents: (i) Amiarol, C9H12O4, the irimethyl 
ether of 1,2, 3, 5 phentetrol, (2) potassium nitrate, in large amounts, (3) a crystalline resin, 
named antiarresin, C39H56O2, which is the cinnamyl ester of a-amyrin, (4) a crystalline 
protein, (5) an acid, C16H14O7 and (6) three active glycosides (a) a-antiarin, C72H12O10.4H2O, 
crystalline, M.P. 220-225®, (b) p-antiarin, C27H380io. 3H20, crystalline, M.P. 206-207® 
and (c) y-antiarin which is amorphous. These glycosides occur in varying amounts in 
different samples and are said to possess strong digitalis-like action on the heart. 

Pharmacological Action. — Regnault (1878) experimented with a juice supposed to have 
been derived from A. toxicaria and concluded that it was a powerful heart poison. Boinot 
and Hedon (1891) examined the arrow poison prepared by the Maungs of Tonking from 
the leaves of A, toxicaria. The dried latex was a dark thick plastic substance which forms 
an emulsion in water and normal saline, leaving behind a gummy residue. It dissolved slowly 
in alcohol making a white opaque solution. Three drops of a solution of 0.5 gm. of the 
poison in 10 gm. of water placed on a frog’s heart arrested the pulsations in 7 minutes. 
About 10 minutes after the injection of a toxic dose of a 2 per cent, solution in a guinea-pig 
weighing 250 gm., the animal became very quiet and had a tendency to avoid all movements. 
On making it move, it dragged its hind limbs in a way that showed marked paresis^ Soon 
after, it developed tremors of the head and was unable to raise it. Later, the front limbs 
lost all strength with the result that the animal lay on its abdomen with legs outstretched. 
Urine and faeces were expelled after some spasms and the animal died. The minimum lethal 
dose was found to be 1/40 gr. of the actual poison in solution. A dose smaller than this 
produced mild symptoms but the animal recovered completely in about i hours. No 
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haemorrhages were seen anywhere in the body on post-mortem examination excepting a faint 
redness at the site of the injection. A solution of 0.4 gm. of the substance in 25 c.c. of 
absolute alcohol is opalescent; 2 c.c. of this injected into a guinea-pig produced death of the 
animal in 15 minutes. The remaining portion of the solution was dried and weighed. The 
approximate quantity of the drug in the alcoholic solution which killed the animal was found 
to be 0.13 gm. (1.95 gr.). Two more guinea-pigs of the same weight who received i c.c. 
remained ill for about half an hour and then recovered completely. As the lethal dose 
calculated from the emulsion in water was 1/40 gr. and in alcohol 1.95 gr,, it is evident 
that the poisonous element is not the alcohol-soluble portion only, Imt something more than 
that. The cause of death as a result of administration of the drug in experimental animals 
seems to be failure of the heart. The heart is found on post-mortem examination to be 
contracted and in systole. 

Pharmacological studies carried out in the School of Tropical Medicine show 
that the drug is a very powerful heart poison. 10 to IS mg. of the water-soluble 
fraction injected intravenously in a cat usually produces a fall of blood pressure 
followed quickly by death due to auricular and ventricular fibrillation. That the 
heart is primarily affected is shown by the fact that the cardiac failure usually 
precedes the failure of respiration. The alcohol-soluble fraction seems to be less 
potent than the watery extract. Further work has shown that the dried juice 
from A. toxic aria has a slight stimulant action on the heart and circulation. In 
larger doses it acts as a strong cardiac poison. The action on the auricle is much 
stronger than that on the ventricles. The drug acts mainly on the myocardium. 
It may also have some effect on the termination of the vagi as it was observed 
that administration of atropine before the drug reduced its slowing effect on the 
heart. It has no action on the higher centres because the drug acts equally well 
both in intact and decerebrated animals. The drug produces a marked tonic 
contraction of the isolated as well as the intact intestines and uterus in animals. 

Therapeutic Uses. — The drug has for centuries been avoided as a deadly 
poison and in view of recent investigations, there appears to be ample justification 
for the popular belief regarding its toxicity. It is, however, a potent remedy 

and it may be possible after more detailed study of its pharmacological properties, 

to regulate its dosage in such a way that it may be used as a therapeutic agent. 
There are many examples of potent remedies and poisons which are being used in 
therapeutics to the immense benefit of suffering humanity. 
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ABECA CATECHU Unn. (PaJmse) 

The Areca- or Betel-Nut Palm 

Vern. — ^Arab. — Fofal, Fufal; Assam. — Tambul; Beng. — Gua, Supari; Dec. — 
Supari, Supyari; Eng. — Areca-nut palm, Areca palm, Betel nut palm. 
Betel nut tree, Betel palm, Cashoo nut tree. Catechu palm, Catechu tree. 
Drunken date tree, Fasel nut, Fausel nut tree. Medicinal cabbage tree, 
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Indian^ nut tree, Pinang palm, Supari palm; Gnl—H opart, Phophal, 
Sopari; Hind.— Supari, Suppari, Supyari; M^l—Atekka, Chempalukka, 
Ghhonta, Kalunnu, Kamuka, Kavunnu, Kazhangu, Khhapuram, Kramu- 
kam, Pakka, Pugam; MaiV.—Pophali, Pung, Supari; Ptvs.—Girdchob, 
Popal, Pupal; Sans. — Akota, Chhataphala, Chikkana, Dirghapadapa, 
Dridhavalkala, Ghonta, Gopadala, Guvaka, Kapitana, Karamatta, Khapura, 
Kramuka, Puga, Pugi, Rajatala, Tambula, Tantusara, Valkataru; Tam. — 
Kamugu, Kandi^ Kiramugam, Kugagam, Pakku, Pakkupanai, Pugam, 
Tuvarkav; Tel. — Chikinamu, Chikini, Gautupoka, Kolapoka, Kramukamu, 
Oppulu, Oppuvakkulu, Poka, Prakka, Pugamu, Vakka; Urdu. — Supari. 

A. catechu is a handsome palm with a tall, slender graceful stem crowned 
by a tuft of large elegant-looking leaves. The tree is indigenous to Sunda Islands 
but is now extensively cultivated in most tropical countries, especially southern 
India, Assam and the Eastern Archipelago. In these parts the seeds are uni- 
versally employed by the inhabitants as a masticatory. These are chewed together 
with lime, black catechu and the leaves of betel {Piper betle), and sometimes also 
with such articles as turmeric and tobacco leaf. The popular belief is that decay 
of teeth is prevented, but owing to constant irritation the mucous membrane of 
the mouth and gums is inflamed causing loosening and loss of teeth, and sometimes 
oral carcinoma. The fruit is orange-yellow in colour when ripe and is of the 
shape and size of a small egg. The pericarp is fibrous resembling that of a coco- 
nut; when ripe it can be separated easily from the seed. The seeds when dry are 
20 to 25 mm. in diameter and bluntly conical in shape, greyish brown in colour 
and silvery in appearance. The surface is covered with a network of paler 
depressed lines. The seed is hard and heavy and has an aromatic, astringent and 
somewhat acrid taste. 

Chemical Composition. — The first chemical analysis of the seed was performed by 
Bombelon in i886 who isolated a liquid volatile alkaloid resembling nicotine to which he gave 
the name arecaine. Later, other alkaloids were isolated, the proportions of these in the seeds 
being arecaim o.i per cent, and are coline 0,07 to o.i per cent. ; arecaidine, guvacoline, guvacine 
and choline occur only in traces. All these alkaloids are chemically related; arecoline is 
methyl arecaidine and is prepared by esterifying arecaidine with methyl alcohol ; arecaine is 
prepared by the action of formaldehyde and formic acid on guvacine; guvacoline can be 
converted into guvacine by hydrolysis. Besides these, the seed contains 15 per cent, of tannin 
and 14 per cent, of fat. The most important of all the alkaloids and the one to which the 
sialagogue and the anthelmintic properties of the drug are attributed is arecoline, which has 
the formula CgHiaNOs. It is a colourless, oily liquid with a boiling point of 230® C. It 
forms crystalline salts with acids, and arecoline hydrobromide is official in several pharma- 
copoeias in Europe. On account of the readiness with which this alkaloid is absorbed it is 
usually considered too dangerous to be used as a taeniacide in pure conditions and therefore 
the powdered nut is preferred. 

Preparations. — Dry powdered seeds are given in doses of i to 4 dr. Powdered fresh 
seeds arc more powerful in doses of 2 to 4 dr. Arecoline hydrobromide is official in 
the German Pharmacopoeia and in the French Codex; the dose is approximately 1/20 to 
^/AO gr. (0.003 0.0015 gm.). It is a crystalline substance and is soluble in water. It 

occurs in *taenaline* which is a liquid preparation used in veterinary medicine; dose i minim, 
for every pound weight in dogs. 

36 
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Pharmacological Action. — Arecoline is a highly toxic substance. Its pharmacological 
action resembles that of muscarine, pelletierine and pilocarpine. It violently stimulates the 
peristaltic movements of the intestines and produces a marked constriction of the bronchial 
muscles which can be overcome by adrenaline or atropine. The terminations of the vagi in 
the heart are stimulated and the organ is depressed; the blood pressure falls. When dropped 
into the eye, a i.o per cent, solution constricts the pupil, like ph3^sostigmine. It is a powerful 
sialagogue and stimulates the secretion of sweat in the same way as pilocarpine. The arecaidinc 
hydrochloride exerts no marked effect on isolated frog’s heart or rabbit’s intestine or uterus. 
The arccaidine methylchloride depresses the isolated frog's heart but stimulates the rabbit’s 
intestine and uterus. This action is prevented by the use of atropine sulphate. The action 
of this salt is weaker than that of arecoline hydrochloride. 

Therapeutic U.ses. — In India and China, areca or betel nut has been used 
as an anthelmintic in man and animals from time immemorial. It was considered 
so efficacious against tapeworms and roundworms and so highly esteemed by the 
people that it was introduced into the RritlvSh Pharmacopoeia. Barclay tried the* 
powdered seeds in doses of 6 dr. against tapeworms with good results. Powell 
found betel nut and the juice of the leaves of Piper hctle in doses of one ounce 
an efficient anthelmintic. He thought so highly of its anthelmintic properties that 
he expressed the opinion that the habit of chewing betel nut among the inhabitants 
of certain countries where intestinal parasites are common, is a protective habit 
instinctively acquired on account of its prophylactic value against these parasites. 
Waring, however, was of the opinion that it could hardly have any such effect, as 
intestinal parasites are very common among the people of India and Burma who 
make a habit of chewing betel nut. Chopra and Chandler (1928) believe that 
the chewing of betel nut and betel leaf does influence the number of hookworms 
harboured. This result is not, however, attributable to any anthelmintic power 
of the juice, which is not swallowed, but to the constant spitting which tends to 
eliminate the immature hookworms while making their way from the trachea to 
the oesophagus. The chewing of tobacco has a similar effect, and in some places 
is credited with anthelmintic power. Bentley (1904) and Schuffner (1912) treated 
a number of cases of hookworm disease with half to one ounce doses of the 
powdered betel nuts with little effect. Caius and Mhaskar (1924) gave four 
drachms of the recently-dried seeds in the form of a powder without any 
preliminary preparation and witliout any after purgative in cases of roundworm 
and hookworm infections. The patients passed 1 to 3 semi-solid stools but no 
worms were expelled. The powdered fresh nut produced a stronger irritant effect 
on the intestine but no worms were expelled. 

Areca nut is further credited with astringent properties and has been used 
with satisfactory results in the relaxed condition of the bowels which sometimes 
occurs in tropical climates. Large doses, e.g. 6 dr. to 1 oz. of the powdered seeds, 
however, produce griping and irritation and loose motions may start as a result 
of such irritation. 
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ABGEMONE MEXICANA Linn. (Papaveracese) 

Mexican Poppy 

Vern. — Beng. — Baroshialkanta, Shialakontha, Shialkanta, Siakanta; Dec.— 
Bharamdandi, Daruri, Piladhatura, Farangidhatura ; Eng. — Mexican 
P^PPy» Prickly poppy. Yellow Mexican poppy; Guj. — Darudi; 
Hind. — Bharbhand, Biladhuiura, Brahmadundi, Brahmi, Farangi- 
dhutura, Satiyamshi, Shialkanta, Ujarkanta; Mai. — Brahmadanti; 
Mar. — Daruri, Firangi dhotra, Kantedhotra, Kontedhotra, Pinvala 
dhotra; N. W. Prov. — Bharbhurzva, Kantcla, Karwah; Punj. — 
Bhatkatcya, Bhaimil, Bherhand, Kandiari, Katsi, Satyanasa, Sial- 
kanta ; Sans. — Brahmadandi, Hemadugdha, Hemashikha, Hemavati, 
Hemavha, Srigalakanta, Tikiadugdha, Yavachincha ; Tam. — Brama- 
dandu, Kurukkum ; Tel. — Brahmadandi. 

It is an American plant, which has become naturalised in India, and grows 
wild all over the country. It is a spiny herbaceous annual, found everywhere from 
Bengal to the Punjab, on the roadside and on waste lands. The leaves are prickly 
and Ihistle-like ; the flowers have a bright yellow colour. The yellow milky juice 
of the plant has long been used in India as a medicine for dropsy, jaundice and 
cutaneous affections. An infusion of the juice was regarded by early physicians 
as a diuretic and was fairly extensively used. As an external application for 
indolent ulcers and herpetic eruptions, it was also popular. I'he seeds yield on 
expression a pale yellow clear limpid oil used in lamps and medicinally in ulcers 
and eruptions. The early European physicians in India used the seeds and seed- 
oil as a remedy for dysentery and other intestinal affections. There has been 
much difference of opinion regarding the aperient action of the oil but some 
authorities assert that the oil in doses of 30 to 60 minims is a valuable remedy. 

Chemical Composition, — In 1863 Haines examined the extract of the whole plant and 
was unable to find any alkaloid in it. Later investigations, however, showed that it contained 
herberine and protopine but no morphine or argcmonirie as was reported by some workers. 
The seeds yield about 22 per cent, of an oil — argemone oil. This oil contains up to 40 per cent, 
free glycerides of fatty acids. Dragendorff stated that the seeds contained an alkaloid wdiich 
agrees with morphine in all its important reactions, but this statement is not borne out by 
recent studies. The seeds when incinerated yield an ash which is largely composed of alkaline 
phosphates and sulphates. After saponification of argemone oil with alcoholic potassium 
hydroxide and dilution of the mixture with water a white substance separates in shining 
mica-like crystals, C19H15O4N, m.p. i 88 - 9 ®C. An apparently identical compound is obtained 
as the hydrochloride by passage of dry hydrochloric acid gas through the oil. This gives a 
free base which, after precipitation from hot toluene by hot absolute alcohol, melts at igo^C. 
These preparations give many of the reactions characteristic of alkaloids. They are not 
obtainable in good yield from argemone oil which has been rendered nontoxic by exposure 
to light. 

Therapeutic Uses. — As has already been stated, the oil obtained from the 
seeds has long been used as a purgative. Though it produces an aperient action 
it has no special advantage over the other purgative drugs of the pharmacopoeia 
and hence is not used to any large extent in these days. The seeds are said to 
possess narcotic properties but these are not very marked. 
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Chopra and Co-workers (1940) showed that argemone oil produced symptoms 
resembling those of epidemic dropsy. An outbreak studied showed that those 
using mustard oil adulterated with argemone oil were mostly attacked. No fresh 
case occured after the use of adulterated oil was stopped. The nitric acid test 
for detection of argemone oil as adulterant was evolved. 

The nitric acid test for argemone oil: 

1. Take 2 c.c. of the sample of oil to be tested. 

2. Add an equal quantity of strong nitric acid. 

3. Shake for about half a minute. 

4. Note any change in colour in the lower or in the nitric acid layer. 

5. If the bottom layer shows a brownish to an orange colour regard the 
specimen as suspicious and reject it as unsafe for use. 

False positive reactions may be given by certain other adulterant oils such 
as sesame oil, ground-nut oil, etc. 

The substances responsible for this reaction have been isolated in pure form 
and have an emperical formula, CigHisO^N. 

References : — 

(i) Iyer, Sudborough and Ayyar, 1925, /. Ind. Inst. Sci., 8, 29; (2) Bull. Imp. Inst 
Land., 1922, 20, 292; (3) Mukerjee, S. P., Lai, R. B., and Mathur, K. B. L., I94r » /wrf. Jour. 

Med. Res., 361 ; (4) Chopra, R. N., Pasricha., and Banerjee, K., 1940, Ind. Med. Gaz., 262. 


ABISTOLOCHIA INDIGA Linn. (AristolocUaceae) 

Vern. — Arab. — Zaravandehindi; Beng. — I.^armul; Bomb. — Kadula^ Samp- 
sum, Sapasan, Sapshi; Eng. — Indian birthwort; Hind. — Isharmul; 
Mai. — Eswaramulla, Garalavcgam, Isvaramiili, Karukkapallu, Katali- 
vegam, Perumarunna, Perunkilannu; Mar. — Sapasan; Pers. — 
Zaravandehindi; Sans. — Ahigandha, Arkamula, Ishvara, Ishvari, 
Nakuleshtha, Sunanda; Tam. — Adagam, Isadesatti, Isuraver, Karu- 
dakkodi, Perumarundu, Perunkilangu, Sarsugadi, Talaichuruli; 
Urdu. — Shapesand. 

It is a twining perennial plant growing all over the tropical region of India, 
Bengal, Konkan, Tranvancore and the Coromandel Coast. The drug as sold in 
the bazar consists of the root and stem, the latter constituting by far the largest 
portion. The root tastes very bitter and possesses a characteristic aromatic odour. 
It is chiefly used in the treatment of bowel complaints in children and in intermittent 
fevers. The roots possesses emmenagogue and antiarthritic properties and is held 
in much esteem as stimulant and tonic. The root and leaves are said to be valuable 
antidote against the bites of snake and. poisonous insects. Mhaskar and Cains 
(1931) however, found that the plant has no antidotal properties or therapeutic 
•effect against cobra venom. The drug is official in the Indian Pharmacopoeial 
List and a tincture prepared from this is recommended • for use. 
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Chemical Composition. — ^The only mention of the early chemical study of A.indica in 
literature occurs in Pliarmacographia Indica. The work was of very preliminary nature 
and only indications of the presence of a basic substance and of a yellow resin were obtained. 
Krishnaswamy and co-workers (1935) investigated the roots and obtained (a) an essential 
oil which is responsible for the characteristic odour of the roots. The oil consists mostly 
of high boiling constituents and owing to its feeble volatility with steam tlie higher fractions 
are obtained in the unsaponifiable matter extracted with petroleum ether. It contains three 
per cent, of carbonyl compound which possesses odour of iso-vanilin; it has new sesquiter- 
pinoid compoimds; a small quantity of camphor was also found to occur in it. A sesquiter- 
pene, Ishwarene, a sesquiterpene ketone Ishwarone and sesquiterpene alcohol Ishwarol have 
been isolated. The names arc derived from the Kannada name of the roots Ishshwari beru. 
Ishwarene is a mobile colourless liquid, b.p. I30-32®C. at 10 mm. Ishwarone is a sesquiterpene 
ketone, it is a fairly mobile colourless liquid, b.p. ii8-20®C. at i mm. and possesses formula, 
C15H22O. Ishwarol is a pale yellow viscous oil and is found to be sesquiterpene alcohol of 
the formula, C15H23OH. (b) A fixed oil which is made up of the glycerides of palmitic, 

stearic, lignoceric, cerotic, oleic and linolic acids. A considerable amount of sitosterol a small 
quantity of the glycoside of phytosterol melting at 146® C. and ceryl alcohol were isolated 
from the unsaponifiable matter, (c) The roots are found to contain a very bitter yellow 
compound sparingly soluble in most of the usual organic solvents. This has the formula, 
C17H11O7N, and is not identical with any of the compounds isolated from other species of 
Aristolochiaceae family. It has been named isoaristolochic acid, (d) From the basic consti- 
tuents a new alkaloid aristolochine, C17H19O3N, a crystilline powder, m.p. 2r5®C. was isolated, 
(e) The roots have also been found to contain considerable amount of reducing sugars and 
allantoin. 

Pharmacological Action. — Aristolochine causes cardiac and respiratory paralysis in 
frogs and mice, (Ryo 1927). It exerts some pressor action and increases the rate of respira- 
tion in rabbits. Skeletal muscle is stimulated by small doses and paralysed by large doses. 
In rabbits it causes haemorrhagic nephritis and arsenical-like gastro-intestinal irritation in 
dogs. It is used in medicine solely as a bitter tonic. More work on the pharmacological 
action of the active principle as well as its therapeutic application is indicated. 
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BALSAMODENDBON MUKUL Hook. (Burseracese) 

Gum Gugul 

Vern. — Sans. — Guggula; Beng. — Guggul, Mukul; Hind. — Gugal; Tam. — 
Gukkal; Guj. — Gugal; Arab. — MoqL 

The plant B. mukul Hook, belongs to the family Burseracece and is synony- 
mous with Commiphora mukul Engl. It is a small tree, about 4 to 6 ft. 
high, with small brownish flowers, slightly ascending branches and alternate 
trifoliate leaves. It grows in the arid zones of Rajputana, Khandesh, Sind, 
Kathiawar, East Bengal and Assam. The oleo gum resin from the plant, known 
in Sanskrit as Koushikana or Guggulu and in Bengali and Hindi as Guggul, is 
obtained by incision of the bark during the cold season. The gum resin is brown 
or sometime dull-green in colour and has a bitter taste with an aromatic odour. 
It is used as a demulcent, aperient, carminative and alterative. It is stated to be 
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useful in leprosy, rheumatism, syphilitic disorders, scrofulous affections, nervous 
and skin diseases and in urinary disorders. An ointment prepared from the 
gum resin is used in the treatment of chronic ulcers, it is considered particularly 
effective in the treatment of Delhi sores (Watt, 1889-96). 

Chemical Composition. — There seems to be no record of any detailed chemical examina- 
tion of this gum resin. The constituents of the gum resin from an allied plant, Commiphora 
myrrha Holm. (Syn. B. myrrha Nees) are slated to he: gums 40 to 60 per cent., essential 
oil 2.5 to 10 per cent, resins 27 to 50 per cent., bitter substance, etc. The constituents of 
balsam of tolu have been found to be about 7.5 per cent, of oily aromatic liquid consisting 
mainly of benzyl benzon.ate and a small proportion of benzyl cinnamate, about 3 per cent, of 
impurities, about 0.05 per cent, of vanillin, about 12 to 15 per cent, of free cinnamic acid 
and benzoic acid, the latter being present in smaller amounts. The resin is present as an ester 
which on hydrolysis gives cinnamic acid and a little benzoic acid and a resin alcohol 
toluresinotannol, CitHisOs, (Oberiander, 1894). The gum resin of B. mukul was investigated 
by Ghosh (1942) and was found to contain about 4.65 per cent, of foreign impurities, 
32 per cent, of gum, 19.5 per cent, of mineral matter consisting chiefly of Si02, Ca, Mg, Fe, 
and Al. It contains about 1.45 per cent, of an essential oil having a faintly aromatic odour. 
The pre.sencc of benzoic acid, cinnamic acid, benzyl benzonate or vanillin which form important 
constituents of Balasm of Tolu, could not be detected in B. fuukuL Besides a very small 
amount of saponifiable resin, the Balsam contains resins, which could not be saponified. The 
results indicate that B. mukttl, which docs not contain the constituents of the Balsam of Tolu, 
could not be recommended as a substitute for the latter. He further investigated the resins, 
determined the percentage of free acids, combined acids, saponification value, acid value, ester 
value, percentage of essential oil, ash, etc., in the resin and in the ethereal extract of these. 
The values as determined by him are given below along with those of balsam of Tolu. 



Tolu 

B. mukul 

Ethreal 


Balsam 

(Guggul) 

Extract 

Guggal 

Free acid per cent. 

7.1 to 16.3 

Traces 

— 

Combined acid per cent. 

19.4 to 37.7 

— 

— 

Acid value per cent 

«.... 1 1 1.3 to 126 

974 

4.20 

Ester value per cent 

70.0 to 88.1 

50.66 

59.9 

Saponification value per cent. 
Saponification value of ethereal 

188.6 to 204.3 

60.3 

64.1 

extract per cent. 

...... 274.4 to 301.8 

— 

— 

Gum per cent. 

— 

32.4 

— 

Specific rotation 

— 


26.3** 

Essential oil per cent 

0.2 

1.45 

— 

Ash per cent. 

— 

19.40 

— 


Bhati (1950) investigated the essential oil from the resin of the plant and found that the 
chief components of the essential oil are 64 per cent, myreene, ii per cent, dimyreene and 
some polymyreene. 

Pharmacological Action. — The pharmacological action of this oleo-resin 
resembles in many ways the action of copaiba and cubebs. It has no action on 
the unbroken skin, but on the abraded skin and on the mucous membranes, it 
acts as an astringent and antiseptic. When taken internally it acts as a bitter, 
stomachic and carminative, stimulating the appetite and improving the digestion. 
It produces a sensation of warmth in the stomach and is quickly absorbed. Like 
all oleo-resins it causes an increase of leucocytes in the blood and stimulates 
phagocytosis. It is excreted by the skin, mucous membranes and the kidneys, 
and in the course of its excretion, it stimulates them and disinfects their secretions. 
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It acts as a diaphoretic, stimulating expectorant and diuretic. It is also said to 
be a uterine stimulant and an emmenagogue, and regulates the menstrual functions. 
It is quite harmless and may be taken for a long time without any ill eifects. It 
sometimes produces an erythematous rash like copaiba, and rarely symptoms of 
kidney irritation may appear, but these rapidly disappear when the drug is omitted. 

Therapeutic Uses. — This drug has a wide range of usefulness in the indigenous medicine. 
Il is used in form of a lotion for indolent ulcers, and as a gargle in caries of the teeth, weak 
and spongy gums, pyorrhoea alveolaris, chronic tonsillitis and pharyngitis and ulcerated throat. 
A drachm of the tincture (20 per cent, in 90 per cent, alcohol) in 10 oz. of water makes a 
useful lotion and gargle. It is used as a stomachic in chronic dyspepsia with dilatation and 
atony of the walls of the stomach. Troublesome borborygmi are often relieved by the use 
of this oleo-resin. As an intestinal disinfectant it is used in chronic catarrh of the bowels, 
diarrhoea, chronic colitis, tubercular ulceration of the bowels and diarrhoea. It is believed 
to stimulate the appetite, improves the general condition, reduces fever, causes absorption 
of effused products and reduces secretion from disea.sed surfaces. In pulmonary tuberculosis 
it stimulates expectoration, and lessens and disinfects the sputum. In pleural effusions and 
in ascites of tubercular peritonitis it is said to be of great value. In marasmus of children 
it is said to be of value and is also used in anaemia, neurasthenia, debility and allied conditions. 
It is believed to be a valuable aphrodisiac. Gugul is said to have marked antisuppurative 
properties. Given in large doses every four or six hours it is believed to be useful in laryngitis, 
bronchitis, pneumonia and whooping cough. It is often combined with salicylate of sodium. 
It is said to improve the general condition of the patient in leprosy, relieves lassitude, gives 
a sense of well-being, and relieves the nervous pains that are so* very common in this disease. 
In pyelitis, cystitis, and gonorrhoea it is useful after acute symptoms have subsided. In 
chronic endometritis, amenorrhoea, and menorrhagia it is particularly valued. Administered 
in large doses it is said to be useful in leucorrhoea. Inhalations of the fumes of burnt gugul 
are given in hay fever, acute and chronic nasal catarrh, chronic laryngitis, chronic bronchitis, 
and phthisis. 

The beneficial effects of the drug in many of these conditions can be explained 
by the presence of the oleo-resin which contains active aromatic substances. 
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BAMBUSA ABUNDINACEA WiUd. (Gramineie) 

Spiny Bamboo 

Vern. — ^Arab. — Qasab; Assam. — Bnah, Kata, Koto; Btng.—Bans, Behxtrbans; 
Bomb. — Dougi, Kalak, Mundgay, Padhai; C. P. — Kattang; Eng. — Spiny 
bamboo, Thorny bamboo; Hind. — Bans, Kantabans, Kattang, Magarbans, 
Malbans ; Mad. — Penteveduru ; Mai. — Illi, Kampu, Karmmaram, Mul- 
mulam patiil, Tejanam, Trinadhvajan, Venn ; Mar. — Kallak ; Pers. — Nai ; 
Sans. — Bahupallava, Brihattrina, Dhanurdruma, Dhatushya, Dridha- 
granthi, Dridhapatra, Kamatha, Kantaki, Kaemmara, Kichaka, Kilati, 
Kishkuparva, Maskara, Mrityubija, Navagragandha, Suparvan, Trindhvaja, 
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Trinaketu, Vansha, Venu, Yavaphala; Tam. — Ambal, Ambu, Iraivarcd, 
Kambul, Kuluaimungil, Masukkaram, Miruttusam, Mullumungil^ Mundul, 
Palandam, Panai, Peruvarai, Tumbu, Vannigaruppam, Varaimungil, Nettil, 
Velam, Veral, Veyal, Vindil; Tel. — Bongu, Bonguveduru, Kichakamu, 
Maskaramu, Mudusuveduru, Pentiveduru, Vajamu; Urdu. — Bansa, 

This is a tall, thorny bamboo with a thick central root and stocks. It grows 
wild throughout the greater part of the country particularly in the hill forests of 
western and southern India ascending upto an altitude of 3,000 ft. in the Nilgiris. 
It also occurs in the warmer parts of Ceylon and Burma. This plant has a rapid 
growth and yields paper pulp of very good quality and of great commercial value. 

In the Ayurvedic medicine the stem and leaves are considered sour, bitter 
and useful in diseases of blood, leucoderma and inflammatory conditions. The 
sprout and seeds are acrid, laxative and are said to be beneficial in strangury and 
urinary discharges. Tabashir which occurs in the hollow of culms of the plant 
in form of concretions is considered sweet and cooling and is used against diseases 
of the blood, tuberculosis bronchitis, asthma and leprosy. In Tibbi Medicine the 
root is said to be tonic. It is burnt and applied locally to ringworm infections of 
the skin, to bleeding gums and to painful condition of joints. The leaves are 
considered emmenagogue. An infusion made from leaves is used as an eye wash. 
It is also given internally for bronchitis, gonorrhoea and fever. The juice of 
the flowers is dropped in the ear for earache and deafness. The leaves mixed with 
black pepper and common salt have been used to check diarrhoea in cattle. A 
IKmltice made by pounding the young shoots of the bamboo is considered an 
efficacious application for dislodgment of maggots from ulcers. The juice is 
first poured on the vermin, and the ligneous mass is applied and secured by a 
bandage. The leaves are reported to be given to horses as a remedy for coughs 
and colds. 

Chemical Composition. — ^The grains of the plant, which are generally eaten during 
famine, contain water ii.O per cent, starch 73.7, albuminoids 11.8, oil 0.6, fibre 1.7 and ash 
1.2 per cent. The young shoots contain a cyanogenetic glycoside and are poisonous. The 
glycoside is hydrolysed by an enzyme also present in the shoots. When they are cut and 
soaked in water, one quarter of an ounce of raw shoots or slightly larger amount insufficiently 
cooked can cause death. The young shoots contain 0.3 per cent, of hydrocyanic acid and 
are lethal to mosquito larvae. 
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BERBERINE-CONTAINING PLANTS 

The alkaloid berberine is well-known in medicine and is widely distributed 
in the vegetable kingdom. Berberine occurs chiefly in Berberis aristata and other 
members of the family Berberidaceae. It has been found to occur 
in the rhizomes and roots of Hydrastis canadensis (Ranunculaceae) to the 
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extent of nearly 2.5 per cent. It is also present in a large number of plants be- 
longing to the natural orders, Menispermaceae, Papaveracese, and Rutaceae. In 
both the Hindu and the Mohammedan medicine, the berberine-bearing plants have 
been used as diaphoretics and stomachics and in the treatment of many skin diseases. 
Although berberine-containing plants are largely used in the indigenous medicine 
in this country, the pharmacological action of berberine has not been fully worked 
out. Interest has also been recently aroused in this drug on account of its success- 
ful use in the treatment of cutaneous leishmaniasis (oriental sore). The alkaloid 
berberine occurs in a large number of plants of the Berberidaceae family, growing in 
the northern and western parts of the Himalayas at an altitude from 1,000 to 
4,000 ft. above the sea level. They also grow in Bhutan and in the Nilgiris in 
the south of India ; in the European and American forests they are also to be found. 


1. BEBBEBIS ABISTATA DC. (Berberidaceie) 

Vern. — ^Arab. — Aargis, Ambarbaris; Eng. — Indian barberry tree, Turmeric; 
Hind. — Chitra, Chotra, Darhald, Kashmal, Kashmar, Rasvat; Mai. — 
Maradarisina, Maramanjal; Nepal. — Chitra, Chutro; N. W. P. — 
Chitra; Pers. — Chitra, Zirishk; Punj. — Chitra, Kasmal, Simlu, 
Sumlu; Sans. — Daruharidra, Darvi, Kata, Katankati, Kateri, Pitadaru, 
Suvarnavarna; Simla. — Kammul, Kashmal, Kaumul; Tam. — Mullu- 
kala, Usikkala. 

The berries are known as ^zarishk^ in Hindi and Persian. The extract made 
from it is known as Vasauf in Hindi and is a common household remedy in this 
country. B. aristata, B, asiatica, B. lycium and B, vulgaris are distinguishable with 
great difficulty and consequently they have been mistaken for each other in most 
parts of India. Twelve species have been mentioned and hence the vernacular 
names are probably inaccurate. B, aristata grows in the temperate Himalayas at 
an altitude of 6,000 to 8,000 ft. It has been used in form of an extract under the 
name of 'rasanjana' or Vasavanti' and also in form of a decoction. Mohideen 
Sheriff described it as one of the really few good drugs of the indigenous medicine 
and brought it to the notice of the medical profession. The root bark is rich in 
alkaloidal content and was made official in the Pharmacopoeia of India. Berberine 
is the chief alkaloid present in the roots. Ray and Roy (1941) have shown that 
berberine can be easily obtained in form of its salts (yield of hydrochloride 
2,23 per cent, and of sulphate 3 per cent.) Chakravarty and Co-workers 
(1950) isolated two alkaloi^l chlorides found to be: (1) palmatine chloride, 
m.p. 204® C. (decomp.), (2) a mixture of palmatine and berberine chlorides, 
m.p, 165®C, (decomp.). A tincture made from it was used as a bitter tonic, 
stomachic, cholagogue, antiperiodic and alterative. In malarial fever it was 
reputed to be efficacious as a diaphoretic and antipyretic like Warburg* s tincture. 
The yellow dye obtained from the root and the stem is of great commercial value ; 
it is reported to be the best yellow dye available in India and its supply is 
inexhaustible. 

37 
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2 . BEBBEBIS ASIATICA Boxb. 

Vern. — Beng. — Daruharidra; Dehra Dun. — Kingora; Guj. — Daruhaldar; Hind. — 
Daruhaldi, Sumlu; Kum. — Kilmora, Kilmoru; Mar. — Daruhaldi; 

Nepal. — Chitra, Kissie, Matekissie; Pers. — Darhuld, Daruhuld; Sans.-— 
Daruharidra, Darupita, Darunisha, Darvi, Dvitiyabha, Haifnavati, 
Haridra, Hemakanti, Hemkranta, Kaliyaka, Kamini, Karkatini, Kashtha, 
Marmmari, Nirdishta, Pachampacha, Parijani, Parjaniya, Pita, Pita* 
chandana, Pitadaru, Pitadru, Pitalvaka, Pitika, Sthirraga; Simla. — 
Kammula, Kashmala, Kaumula, 

It grows in the dry valleys of the Himalayas at an altitude of 3,000 to 7,500 ft. 
It grows in Bhutan, Garhwal and on the Parasnath Hill. The medicinal, uses of 
this species are similar to those of B, arisiata and it contains berberine in fair 
quantities. 


3. BEBBEBIS COBIACEA Brandis 

Vern. — Simla — Kashmal 

It is known in the vernacular as Kashmal and is a large, erect, thorny shrub 
growing in the north-west Himalayas at an altitude of 8,000 ft. 

4. BEBBEBIS FLOBDBUNDA Hort. 

It is an erect shrub 10 ft. high which grows in Nepal and is used in the 
indigenous medicine for the same ailments for which the other Berberis species 
are employed. The roots contain eight alkaloids namely oxycanthine, berbamine, 
berberine, epiberberine, palmatine dihydrocorydaline, jatrorrhizine, acid columba- 
mine. Epiberberine which was prepared by Perkin during his synthetical studies 
on the berberine and cryptopine alkaloids was found to occur in this plant 
naturally. Several Indian species of Berberis have been examined chemically so 
far but they have not yielded such a large number of alkaloids as this plant has 
done. Although no detailed pharmacological studies have been carried out the 
action of these alkaloids it would appear to follow the same lines as berberine. 


5. BEBBEBIS HIMALAIOA 

It is a shrub with shining yellowish brown, slightly grooved branches. Its 
occurrence was reported for the first time in Bhutan by Ludlow and Sheriff when 
they went there for botanical expedition in 1934. Chatterjee, Guha and Das Gupta 
(1952) examined the bark and isolated berberine (10.03 per cent.), jatrorrhizine 
(0.01 per cent.) and a small quantity of a new altoloid limanthine, C 8 TH 4 o 06 Na, 
m.p, 206~7®C, isomeric with oxycanthine and berbamine. It was obtained in foim 
of a colourless glistening needles from methyl alcohol in 0.08 per cent, yield. This 
plant belongs to the genus Berberis but it has not been used as a household remedy 
or included in the indigenous materia medica. 
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6. BERBEBIS mSlONIA Hook, t 

A large beautiful holly-like bush, 4-6 ft. high, with well developed internodes. 
It is native of the humid forests of the eastern Himalayas from Nepal and Sikkim 
to Bhutan, at altitudes of 8,0(K)-'10,000 ft. above the sea level. It occurs plenti- 
fully in the neighbourhood of Darjeeling. Chatter] ee (1941) reports that the 
stem bark contains 1.52 per cent, and the root 2.5 per cent, of the total alkaloids, 
consisting almost entirely of umbellatine, C 21 H 21 O 8 N, m.p. 206>-207°C. 

7. BEBBEBIS LYCIUM Boyle 

It grows in dry hot places in the western Himalayas at an altitude of 3,000 to 
9,000 ft. from Garhwal to Hazara. Royle in a paper read before the Linnaean 
Society of London described ‘rasaut’ as the same plant described by Pliny, and 
later by the Greeks. The medicinal extract from the root known under the name 
of 'rasaut* is a very highly esteemed drug in the indigenous medicine. 0*Shaugh- 
nessy described it as being useful as a febrifuge, carminative and gentle aperient; 
in haemorrhoids it is used both locally and internally. 

There is some difference of opinion as to whether Vasaut’ should be regarded 
as a special preparation from the root of B. lycium only, or from B. asiatica or 
the two together. Most of the preparations offered for sale are derived from a 
mixture of the two plants; ‘rasauf is a well-known remedy of the indigenous 
medicine and is prescribed in doses of from 10 to 30 grains with butter in bleeding 
piles, as a bitter tonic, and as a febrifuge. Mixed with butter and alum Vasaut' 
is used as an external application for the eyelids in acute conjunctivitis. With 
camphor and butter it forms the constituent of an ointment used against acne, 
pimples and indolent ulcers. It has been found useful in enlargement of the 
liver and the spleen. Some physicians consider it to be useful in the treatment 
of gastric and duodenal ulcers. Qiatterjee found umbellatine as the chief alkaloid 
present in this plant. 

8. BERBEBIS NEPALENSIS S^reng. 

Syn. Mahonia nepalensis DC. 

Vern. — Punj. — Atnudanda, Chiror; Nepal. — Chatri, Milkisse. 

It gfrows commonly on the Outer Hjmala)^s, from the Ravi eastward to Khasia 
and the Naga Hills and also in the Nilgiris at an altitude of 5,000 ft. It was used 
to a small extent by the Bhutias and Nagas as a yellow dye. Umbellatine is the 
chief alkaloid present in this plant. 

9. BEBBEBIS UMBELLATA WaU. 

It is common gregarious shrub 2-4 feet high, sometimes attaining a height 
of 8 ft The twigs and young shoots are reddish and glabrous. The plant occurs 
in the main Himalayan ranges and in the interior dry ranges (altitude of 9,000- 
UiOQO ft.), fpom Kasljwur eastwards, and from Kumaon to Bhutan. |t occurs 
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in form of patches in openings in blue pine forests, or is scattered over bare 
southern aspects above forest level. The growth is stunted at high elevations. 

Umbellatine was first isolated from the stem bark of this plant (yield 0.68 
per cent.) Umbellatine like berberine is not a protoplasmic poison and has a 
specific inhibitory action on the growth of Leishmania tropica, the organism of 
oriental sore. The alkaloid has a depressant action on the cardio-vascular system. 
The heart is depressed and the blood vessels are dilated by direct action on the 
musculature. There is also probably some stimulation of the parasympathetic 
vasodilator nerve endings. The musculature of the spleen, intestine, uterus and 
bladder is also stimulated. In some case the action appears to be produced by 
stimulation of the parasympathetic nerve endings of the muscle concerned. The 
respiration is depressed and bronchi are constricted. 

10. BERBEBIS VULGARIS Linn. 

The True Barberry 

Vern. — ^Arab. — Ambar-baris; Pers. — Bedana, Cutch; Punj. — Zirishk, 
Kashmal, Chachar, 

It is a deciduous thorny shrub growing in the Himalayas from Nepal west- 
wards, in the shady forests at an altitude of over 8,000 ft. above the sea level. It 
is used largely in the Punjab as a diuretic for the relief of heat, thirst and nausea. 
It is considered to be astringent, refrigerant, and antibilious. In small doses it 
is said to be a tonic, in large doses it acts as a purgative. It was formerly used 
in jaundice. 

OTHER BERBERINE-CONTAINING PLANTS 

Besides the various species of Berberis just described, a number of other plants 
used in the indigenous medicine contain berberine. A few of these plants are 
mentioned below: 

1. AB6EM0NE MEXICANA Linn. (Papaveracese) 

This plant contains large quantities of a yellow juice resembling that from 
gamboge containing small quantities of berberine. (See page 283). 

2. COPnS TEETA Wall. (Banuncuku^) 

Gold Thread 

Vern. — ^Assam. — Mishmeeieeta, Tita; Bomb. — Mamiran, Mishmitita; Eng. — 
Coptis, Gold thread; Hind. — Mamira, Mamiran, Mishmitita; Sind. — 
Mahmira. 

This plant is a native of the mountainous regions bordering on Upper Assam 
and has a reputation as an tyt salve. The root, which is dark yellowish in colour 
and has a bitter taste, was made official in the Pharmacopoeia of India. It is sent 
down to Assam in small baskets with open meshes of narrow strips of bamboo 
or lattan, each basket containing an ounce of small pieces of the dark yellowish 
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bitter rhizome, 1 to 3 inches in length. It is not easily available in the plains. The 
chief active principle found in the bark is berberine which occurs in the root to 
the extent of 8.5 per cent. The drug is used in the indigenous medicine as a bitter 
tonic and resembles calumba in its properties. The fluid extract is the most 
suitable preparation. The roots of Picrorhiza and that of Thalictrum foliolosum 
are sold in the bazar as a substitute for the C. teeta root and are difficult to 
distinguish from it. Chatterjee and co-workers ( 1952 ) investigated the rhizomes 
of the plant and isolated berberine (9.0 per cent.), coptine (0.08 per cent.), 
palmatine (traces), coptisine (0,02 per cent.) and jatrorrhizine (0.01 per cent.). 
This is the first species of Coptis to yield jatrorrhizine. 

3. COSCE^IUM FENESTRATUM Golebr. (Menispermacese) 

Vern. — Beng. — Haldigach; Dec. — Jhadihaladi, Jharkihcddi; Eng. — Calumba 
wood, Ceylon calumba root, Columbo wood, Tree trumeric; Mai. — 
Haridram, Maramannal; Mar. — Venivel; Sans. — Daruharidra, Darvi, 
Pitadru; Tam. — Imalam, Kadari, Manjalkodi, Maramanjal, Pasaman- 
tram, Sanniyam, Seyehasam^ Tiyaram, Udubadi; Tel. — Manupasupu, 

It is a climbing plant which grows plentifully in the forests of western India. 
The wood yields a dye resembling turmeric. The root is regarded as a bitter tonic 
and stomachic and is used in the same way as calumba. Berberine is the 
predominant alkaloid present. 

Chemistry of Berberine. — Berberine, C20H19NO5, is one of the chief constituents of 
Berheris arisiata and Hydrastis canadensis (Golden seal). In the latter it occurs to the extent 
of nearly 2.5 per cent, along v'ith two other alkaloids known as hydrastine and canadine, 
Berberine is an intensely yellow and bitter alkaloid. It is widely distributed in the root and 
bark and is the main .source of the yellow colour of these plants. Berberine crystallises from 
water in long silky, reddish-yellow needles with 5iH20; from chloroform it forms triclinic 
tables containing i CHCI3; the acetone compound, B.CaHeO, forms reddish-yellow tablets. 
Berberine melts at I44®C. and when acidulated with sulphuric acid in a test tube and brought 
in contact with chlorine water it gives a blood-red ring at the junction. It precipitates with 
nearly all the alkaloid precipitants. Berberine base dissolves in 4.5 parts of water at 21 *C. 
A number of salts, such as the carbonate, sulphate, hydrochloride, etc., have been prepared. 
They all have a yellow colour and are very sparingly soluble in water, except the acetate 
and the phosphate which have a solubility of i in 15 parts of water. The solubility of the 
sulphate is i in 150, but the acid sulphate is more soluble; the hydrochloride is soluble i in 
400 parts of water. The solubility in water increases on warming the solution or on the 
addition of alcohol and benzol. 

Pharmacological Action of Berberine. — Berberine is not a very tojtic 
alkaloid, its minimum lethal dose for rabbits being about 0.1 gm. per kilo, of body 
weight when administered subcutaneously. When administered intravenously to 
cats and dogs under urethane anaesthesia its toxicity is about 0.025 gm. per kilo, of 
body weight. Post-mortem examination of animals which are given lethal doses 
of the drug shows a marked congestion of the lungs and a wide dilatation of the 
auricles. Berberine is absorbed fairly rapidly when given by subcutaneous and 
intramuscular injections and does not set up any marked local reaction even when 
a 10 per cent, solution is injected. When the alkaloid is given by the mot^th it cart 
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be detected in the urine within a few hours showing that it is absorbed from the 
gastro-intestinal tract, and is excreted through the kidneys. A portion of it is, 
however, oxidised in the body. 

Berberine has a stimulant action on the movements of the gastro-intestinal 
tract The contractions of the stomach in an unanaesthetised cat are increased by 
subcutaneous injections of berberine. Intravenous injections of small doses of the 
alkaloid in anaesthetised animals, e.g. the cat and the dog, show a stimulant action 
on the movements of the small intestines. Perfusion experiments with jrieces of 
different portions of the gut also show an increase in the tone of the muscle with 
such concentrations as 1 in 50,000 and less. The cardio-vascular system is depressed 
by intravenous administration of berberine salts. There is a sharp fall of blood 
pressure, the degree of fall and its duration depending upon the dose administered. 
This is due to dilatation of the blood vessels of the splanchnic area in particular. 
The force and amplitude of the isolated mammalian heart is decreased by such 
dilutions as 1 in 50,000. In myocardiographic experiments both the auricles and 
the ventricles are depressed and the heart shows a distinct dilatation. The 
respiratory system is markedly affected by the drug. Intravenous injections show 
an initial stimulation which might be due to the lowering of blood pressure or due 
to emboli formed in the capillaries of the lungs. The initial stimulation, however, 
soon gives way to depression especially when larger doses are given. The respira- 
tory centre is depressed and death is generally due to failure of the respiration; 
the heart goes on beating long after the respiration stops. Gupta and Dikshit 
(1929) have shown that berberine is toxic to Leishmania tropica in concentrations 
as high as 1 in 80,000, while powerful protoplasmic poisons like quinine or emetine 
require about 80 times this concentration to produce the same effect. This specific 
toxic action of berberine has led to its use in ‘oriental sore’, due to an infection 
by Leishmania tropica. 

Therapeutic Uses. — Berberine-containing plants have been used by both 
the Hindu and Mohammedan physicians as a stomachic, bitter and tonic in the same 
way as quassia and calumba. They have been used as an antiperiodic and alterative 
in remittent types of fevers. They have also been used in the treatment of leprosy, 
snake-bite, jaundice and vomiting of pregnancy. The fruits or berries of B. asiatica 
are given as a mild laxative to children. The stems are said to be diaphoretic and 
laxative and are recommended in rheumatism. The root bark is rich in bitter- 
principles and is used as a tonic and antiperiodic. Instead of the root bark, the 
root itself is employed as an antiperiodic, diaphoretic and antipyretic and its action 
was believed to be as powerful as quinine. A decoction made from the root was 
said to bring down fever. The dried extract of the root known as ‘rasaut’ or ‘ras* 
is used as a purgative for children, as a blood-purifier and as an external applica- 
tion in conjunctivitis in combination with opium. As a local application it is used 
for indolent ulcers. It has also been recommended for gastric and duodenal 
ulcers. 

MAXARiA.^Berberine and its compounds are reputed to have effective anti*^ 
peiiodie properties and b^ave been used by Indian phyiiicians in the tneatniQit oi 
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malaria for a long time. The author has used berberine sulphate in patients suffer- 
ing from malaria at the Carmichael Hospital for Tropical Diseases, Calcutta. The 
drug was administered in 3 to 5 grain doses three times a day for three consecutive 
days, but there was no change in the paroxysms and microscopical examination 
showed no change in the number of malarial parasites. In a series of 9 cases 
which were tested, in no instance was there any change in the signs and symptoms 
of the patients. All infections whether those with F. malarice, P, vivax or 
P, falciparum remained unaffected by the alkaloid. Quinine administration in these 
patients had the desired therapeutic effect. It will be seen, therefore, that the 
belief that berberine is useful in malaria is not founded on facts. There is still 
another use of berberine in malaria not as a curative agent, but as a diagnostic 
measure. It is said to liberate the parasites into the circulation so that, whereas 
blood films taken before the administration of berberine are negative, those taken 
after it are positive. Sabastine (1926) used berberine as a provocative agent for 
the diagnosis of latent malaria. Percy Andre (1927) advocated the hydrochloride 
in cases of malarial splenomegaly. Chopra (1927) showed that injections of 
pentavalent compounds of antimony produce an increase in the volume of the 
spleen and the liver. Besides this, the rhythmic contractions of these organs are 
stimulated. The spleen is known to act as a filter to rt‘move micro-organisms 
such as bacteria and protozoa from the blood stream and malarial parasites ocQur 
in large quantities in this organ. Berberine has been shown to increase the volume 
of the spleen and to increase its rhythmic contractions. It will, therefore, expel 
malarial parasites into circulation in the same way as Chopra and Das Gupta 
(1928) have shown that injections of antimony compounds expel the leishmania. 

Oriental Sore. — The most important use of berberine is, however, in the 
treatment of oriental sore. Jolly (1911) first tried ‘rasaut’, which contains large 
quantities of the crude alkaloid, in the treatment of this condition with varying 
results. Varma (1927) was the first to use berberine sulphate successfully in 
the treatment of oriental sore. Karamchandani in the same year tried different 
methods of treating the sore and reported that injections of beberine sulphate were 
most successful. Das Gupta and Dikshit ( 1929) tried berberine in patients suffer- 
ing from sores as well as in experimentally-produced lesions in mice and concluded 
that the drug had a specific effect in curing these conditions. Lakshmidevi in the 
same year reported several cases of oriental sore successfully treated with local 
injections of berberine. There is, therefore, no doubt about the effectiveness of 
this alkaloid in this form of cutaneous leishmaniasis. The following technique 
has been recommended: 

1 to 2 c.c. of a 1 per cent, solution of the sulphate is infiltrated into the 
margins of the sore by means of a fine hypodermic S 3 rringe. Four or more 
punctures arc made and care is taken to see that the infiltration is evenly spread. 
Injections are given once a week, and the sore is dressed with ordinary surgical 
dressings. As a rule not more than three injections are required to bring about 
a complete cure, but a large number of injections may have to be given until the 
desired results are obtained It must be remembered, however, that if ih^re are 
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multiple sores on tlie body, it is not advisable to infiltrate more than two sores a 
day and not more than four sores a week, especially if the sores are of a large size. 
The solutions of berberine sulphate are stable and can be preserved in sterile tubes 
with rubber caps, so that the requisite amount can be withdrawn with a syringe 
whenever required for administration. Messrs. May and Baker have recently 
put on the market ready-made solutions of berberine under the trade name 'orisor. 

4. TODDALIA ACtUEATA Pers. (Ruta^ese) 

Vern. — Hind. — Jangli^kali-mirch; Beng. — Kada-todali. 

(See later) 
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BLEPHABIS EDULIS Pers. ( Acanthaceie) 

Vern. — Arab. — Kariz, Schokeddabb ; Beng. — Shushani; Bomb. — U iiangan; 
Guj. — Khadakatira^ Otigana; Hind. — Chaupatia, Guthava, Shiriari, 
Uttanjan; Mar. — Karadu; Pers. — Anjara; Punj. — Uttangan; Sans. — 
Babhru, Chachu, Grahaka, Kukkuta, Medhakrita, Sachidala, Shikhi, 
Shrivaraka, Suchipatra, Sutapatra, Svastika, Vitunna; Urdu. — 
Uttanjan, 

B. edulis Pers. is a shrub which belongs to the Acanthaceae family. It grows 
in the Punjab and in Balauchistan. The leaves are commonly sold in the Indian 
bazars as a standard Indian medicine under the local name of Uttanjan and the 
Persian name Anjuri. The leaves are acrid with a distinct flavour and are 
considered by the Hindu Physicians to be cooling, astringent to the bowels, 
aphrodisiac, alterative, useful in tridosha fevers, urinary discharges, leucoderma 
and mental derangements. When applied locally they are said to have beneficial 
effects on wounds and ulcers. The seeds have the reputation of curing 
strangury. In the Mohemmadan medicine the root is considered diuretic ; 
it is said to regulate menstruation and is beneficial in urinary discharges. The 
leaves are reputed to have tonic, aphrodisiac and purgative properties. They are 
said to stop nasal haemorrhage and are considered beneficial in asthma, cough and 
mflammation of the throat. In the treatment of ascites and liver and spleen 
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disorders the leaves arc said to be useful. The seeds are tasteless and considered 
useful in urinary discharges. They are also beneficial in diseases of the blood, 
chest, lungs and liver. In Balauchistan, the seeds are applied locally in the treat- 
ment of conjunctivitis. Dymock reported that medicinally the seeds are considered 
diuretic, aphrodisiac, expectorant and deobstruent. 

Chemical Composition. — Dymock described tlie bitter principle of the seed as a white 
crystalline substance soluble in water, amyl and ethyl alcohols but insoluble in ether. Jagraj 
Behari Lai (1936) examined the seeds and isolated a bitter glycoside blepharin (yield 1.2 per 
cent.) and m.p. 222® C., with previous shrinking at 220® C.; it has the formula, C10H20O11. 
He also isolated a tasteless nitrogenous compound having the formula, C4H6O3N4, melting 
with decomposition at 225-226°C. with previous darkening in colour at 2i8°C. It has been 
identified as dl-allantoin (Yield 2.1 per cent.). Later (1940) the same worker showed that 
air dried crystals of blepharin as obtained from rectified spirit and moist acetone have the 
composition, C16H20O11. li H2O. It is a glycoside which is optically active. 

No pharmacological studies of this glycoside have been carried out so far nor has its 
therapeutic efficacy been proved. 

References : — 

(1) Dymock, Warden and Hooper, 1893, Pharntacographia Indica, 41; (2) Jagraj 

Behari Lai, 1933, J. hid. Chem. Soc., 109; (3) Jagraj Behari Lai, 1940, J. Ind. Chem. Soc., 259. 

BCERHAAVIA DIFFUSA Linn. (Nycteginace») 

Syn. Bcerhaavia repens Linn. 

Pigweed 

V^ERN. — ^Arab. — Handakuki, Sabaka; Beng. — Gadhapurna, Punarnaba, Sveta 
punarnaba; Bomb. — Ghetuli, Khapara, Punarnava; Dec. — Thikrikajhar; 
Eng. — Hogweedj Pigweed; Guj. — Dholi saiurdi, Moio satodo, Vakha 
kaparo; Hind. — Sant, Thikri; Mai. — Thazhuthama; Mar. — Kharaparya, 
Pandharighentufi, Raktavasu, Vasu; Pers. — Devasapat ; Sans. — Bhauma, 
Kathillaka, Krishnakhya, Krura, Lohita, Mandalpatrika, Nava, Navya, 
Nila, Nilapunarnava, Nilavarshabhu, Nilini, Pravrishayani, Pravrishenya, 
Punarbhava, Punarnava, Raktakanda, Raktapatrika, Raktapunarnava, 
Raktapushpa, Raklapushpika, Raktavarshabhu, Sarini, Shilatika, Shona- 
patra, Shophaghni, Shothaghni, Shyma, Vaishakhi, Varshabhava, 
Varshabhu, Varshaketu, Vikaswara, Vishaghni, Vishakarpara ; Sind. — 
Nak bcl; Tam. — Mukaratte, Mukurattai; Tel. — Atika mamidi, Punarnava; 
Urdu. — Bashkhira, 

B. diffusa or punarnava has been in use in the indigenous medicine from time 
immemorial. The Ayurs'cdic authorities recognise two varieties of this plant, the 
one with white flowers called 'shweth-puma', and the other with red flowers, the 
Vakt-puma'. In the Tibbi literature a third variety with blue flowers has also been 
described. 

The plant grows all over India as a common creeping troublesome weed and is specially 
abundant during the rains. The roots arc stout and fusiform and have a bitter and nauseous 
taste. From the root numerous stems, 2 to 3 ft long, slender and covered with minu^te hairs, 
are given off. The stem is often viscid and glabrous ; the leaves are thick, arranged unequally, 
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green and glabrous above and usually white underneath. The base of the leaf is rounded 
and subcordate, and the petioles are as long as the leaves. The flowers are small and sessile 
4 to 10 together in small bracteolate umbels forming slender, long-stalked axillary and terminal 
petals. The fruit is oblong, dull-green or brownish and about the size of a caraway bean. 

Dhanvantari described the white variety in ‘Nighantu' as possessing laxative 
and diaphoretic properties. Its efficiency in oedema, anaemia, heart disease, cough 
and intestinal colic has also been mentioned by him. The red variety is bitter and 
its beneficial effects in oedema, haemorrhage, anaemia and biliousness have been 
extolled. In 'Rajnighantu', it is recommended in diseases of the nervous system, 
and in 'Bhavaprakasff, in heart disease and piles. Charaka used it in the form of 
an ointment in leprosy and skin diseases, and as a decoction in stone in the kidney 
and in oedema. Local applications of the root paste have been recommended in 
oedematous swellings. Susruta mentions its use in snake-poisoning and rat-bite 
infection. Chakradatta used it in the treatment of chronic alcoholism and various 
other writers recommended it in phthisis, insomnia, rheumatism and diseases of 
the eye. The Tibbi physicians lay stress on its use in asthma, jaundice and 
ascites and mention its diuretic properties. They also use it as a vermifuge and 
febrifuge and in urethritis. 

Chemical Composition. — Ghoshal (1910) analysed the drug and found the following 
constituents, (a) A sulphate of a body alkaloidal in nature, (b) an oily amorphous mass 
of the nature of a fat, (c) sulphates and chlorides and traces of nitrates and chlorates from 
the ash. The amount of the alkaloidal matter is very small. The sulphate of the alkaloid 
is described as small needle-shaped crystals, brownish-white in appearance when in mass. Its 
taste is nearly bland or very faintly bitter and resembles that of impure quinine sulphate. 
The yield of the alkaloid as sulphate was 300 mg. from 20 oz. of the original plant (i.e., 
0.053 per cent.). 

A detailed study of the chemical composition and pharmacological action of the active 
principles was undertaken by the author and his co-workers. As the green plant contained 
a very high percentage of water the air-dried plants had to be used for extraction. 

The plant was found to contain unusually large quantities of potassium nitrate. As the 
presence of this salt may partly account for the diuretic action of the drug, the total content 
of potassium present in the plant was estimated. Taking the whole of potassium as potassium 
nitrate, its quantity in the powdered drug amounted to about 6.41 per cent. This is, however, 
unlikely and it is probable that other salts of potassium are present. Besides these salts, there 
is an alkaloid present in very small quantities, about p.oi per cent, of the weight of dry plant. 
The alkaloid was isolated in just sufficient quantity for pharmacological experiments. It had 
a bitter taste and the hydrochloride was obtained in crystalline form. It has been named 
‘punarnavine’. The quantity, however, was not sufficient for further chemical work. Dutt 
and Co-workers (i 934 )» found on systematic examination of the plant that it contains 0.05 
per cent, of a crystalline acid to which the name boerhavic acid was given. They alsoi found 
about I per cent, of potassium nitrate and about 1.2 per cent, of a brown mass consisting of 
tannins, phlobaphenes and reducing sugars (glucose mainly). No substance of an alkaloidal 
nature could be detected. Later they isolated 0.01 per cent, of a crystalline base and named 
it punarnavine. The presence of this alkaloid has been confirmed by Basu and Co-workers 
(1947) who have assigned the formulla, C17H22N2O, to it and characterised it through its 
pictrate, sulphate and platinum salt. 

Pharmacological Action. — Ghoshal (1910) first took up the investigation of this drug. 
He used an aqueous extract of the whole drug in his experiments. This for obvious reasons 
is liable to cause error as the large quantity of nitrates, besides other salts of potassium and 
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various constituents, would mask the effect of the alkaloid and produce their specific effects 
on the tissues. His main conclusions were as follows: (i) The active principle is a diuretic, 
chiefly acting on the glomeruli of the kidneys through the heart, increasing the beat and 
strength and raising the peripheral blood pressure in consequence. On the cells of the tubules 
it exerts little or no action, and if any, it is initial and comparative. (2) On the respiration 
it has little or no action; any action is probably due to the fatty principle found in. the weed. 

(3) On the liver the action is principally secondary and in combination with other drugs. 

(4) On the other organs the drug has practically no effects. 

In the experimental work done by the author and his co-workers, the hydro- 
chloride of the alkaloid was used. It has little or no irritant action on the intact 
skin and mucous membrane. Subcutaneous injection does not set up any marked 
local reaction; it has a somewhat depressing action on the tone and peristaltic 
movements of isolated pieces of the intestine from the rabbit. Intravenous injec- 
tion of the alkaloid stimulates the respiratory movements in experimental animals 
but there is no relaxation of bronchial muscles such as occurs with adrenaline. 
The blood pressure shows a distinct and persistent rise which is probably due to the 
direct action of the drug on the heart muscle. The diuretic effects were investi- 
gated in the cat and the dog; intravenous injections in such animals, where the flow 
of urine is being recorded by a cannula into the ureter, showed a marked increase 
in the flow of urine. That the diuresis was not entirely due to the rise of blood 
pressure was shown by giving 1/20 c.c. of 1 in 1,000 adrenaline solution intra- 
venously; it was observed that, although there was a much bigger rise of blood 
pressure, the diuresis was comparatively much less marked. It may be concluded, 
therefore, that the effect of the alkaloid is probably chiefly on the renal epithelium. 
That the alkaloid is not very toxic was shown by the fact that large doses given 
to animals produced no untoward effects. 

Therapeutic Uses. — The fact that most of the previous observers laid great 
stress on the diuretic properties of B. dijfusa, and that these results were confirmed 
by animal experiments, led the author to test the drug in patients suffering from 
oedema and dropsy due to various causes. As a sufficient quantity of the alkaloid 
could not be obtained for clinical trials we had to use the liquid extract prepared 
from the plant. The extracts were made both from the dry and fresh plant (white 
variety) and were found to be equally efficacious. One c.c. of the extract was 
equivalent to 1 gm. of the dried plant and this was given in doses ranging from 1 
to 4 dr. The amount of the alkaloid in such doses worked out to be 0.35 to 
1.40 mg. or roughly 1/40 to 1/160 gr. The total amount of potassium base (not 
salts) in similar doses would be 1.5 to 6.0 gr. and of this potassium nitrate would 
be i to 2 gr. The drug was carefully tried in a series of 34 cases. This series, 
though not very large, gave convincing results about the therapeutic effects produced 
by the drug. Excepting an occasional purgative no other drugs were given whilst 
the extract was being administered. In cases of ascites due to early liver and 
peritoneal conditions the drug appears to be very beneficial. It produced a very 
marked and persistent diuresis and in some cases the ascites entirely disappeared. 
The diuretic effect, though not so marked, was produced even when the abdominal 
fluid was not removed by preliminary tapping and the kidneys were working 
under a disadvantage. If the tension inside the abdomen was high and the urine 
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was scanty and albuminous the drug failed to produce an effect unless the ascites 
was previously relieved, 

A number of the patients on whom the drug was tried were either complicated 
with kala-azar or the dropsical condition was possibly due to kala-azar. In them 
the improvement was not marked until the treatment with antimony injections was 
given simultaneously. It may be argued that the beneficial results in these cases 
were entirely due to the effect of antimony injections but it was found that such 
marked diuresis is as a rule not caused by antimony alone. In some of the cases 
cited below the amount of urine was two to three times the normal quantity secreted 
in healthy individuals, and this increase was maintained even when the ascites 
and oedema had disappeared and after the antimony injections were stopped. As 
a matter of fact, ascites in cases of kala-azar is not a common condition and when 
it appears is usually terminal. The drug acts best when the dropsical condition 
is associated with healthy kidneys as in kala-azar or ascites caused by dysenteric 
conditions. Diuresis though it docs occur in patients with copious albumin in 
their urine, is often not so marked. As regards dropsy due to cardiac conditions, 
its effect does not appear to be very marked. In such cases digitalis or the 
ephedrine group of drugs are much more efficacious. In ascites with advanced 
structural changes in the liver, kidneys and peritoneum, only temporary benefit can 
be expected, but even in such cases the condition is greatly improved. In a certain 
number of cases the quantity of urine decreased somewhat after prolonged ad- 
ministration of the drug for a period of 4 to 6 weeks and it was thought that 
perhaps this was due to the toxic effect of the drug. To test this point, 2 to 3 dr. 
of the extract were given three times a day for over 2 months to several cases. It 
was observed that the quantity of urine passed did not materially alter and in 
some cases the diuretic effects were maintained even after the drug was dis- 
continued. In one case, the diuresis was maintained for nearly six weeks after the 
administration was stopped. 

Summary. — The active principle of B. diffusa is a body of alkaloid nature 
called *punarnavine\ There are also large quantities of potassium nitrate and 
other potassium salts present in this plant. Intravenous injections of the alkaloid 
in experimental animals produce a distinct and persistent rise of blood pressure 
and a marked diuresis. The diuresis is mainly due to the action of the alkaloid 
on the renal epithelium, although the rise in blood pressure may contribute towards 
it. Clinically, 1 to 4 dr. of the liquid extract made from either the dry or the fresh 
plant, produce diuresis in cases of oedema and ascites, especially those due to 
early liver, peritoneal and kidney conditions. When the liquid extract is used the 
presence of a large amount of potassium salts no doubt reinforces the action of 
the alkaloid. The drug appears to exert a much more powerful effect on certain 
types of ascites, i.e., those due to early cirrhosis of the liver and chronic peritonitis 
(Hale White) than some of the other diuretics known. 
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BBAGANTIA WALLICHn B. Br. (Aristolochiaceae) 

Syn. Apama siliquosa Lam. 

Vern. — Mai. — Alpam; Mar. — Chakrani; Sans. — Chakrani; Tel. — Tellayish- 
wart; Kan. — Niruvate. 

This is a small bush with decumbent branches. It grows in the southern 
half of Bombay State near the sea coast and in Madras and Ceylon. The whole 
plant mixed with oil and reduced to an ointment is said to be effective in chronic 
sores and ulcers. The root in the form of paste is given in the treatment of 
cholera and diarrhoea. According to Mhaskar and Caius, the root and leaves arc 
useless as an external application in the treatment of snake bite. The mature 
rhizomes are used by the Ayurvedic physicians of Konkan and Mallanad districts 
of Mysore in the treatment of dysentery. Roots are ground into a paste with 
lemon juice (4 g. in 14 c.c.) and administered orally every 15 minutes till acute 
symptoms disappear. It is also claimed that the paste is beneficial in the treatment 
of carbuncles and the root given internally is beneficial in cholera. 

Chemical Composition. — Slianker Rao and Co-worker (1938) examined the root and 
found a fatty oil containing palmitic, lignoceric, oleic and linolic acids. Beside this a yellow 
substance which separated from the different extracts was found to be identical with 
isoaristolochic acid isolated from Aristolochia indica. The roots answered qualitative tests 
for alkaloids, but no pure base has been isolated. 

No proper clinical trials of its effectiveness in dysentery and cholera have been carried 
out so far. 
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BUTEA MONOSPEBMA (Lam.) Kuntze (Leguminosie) 

Syn. Butea frondosa Keen. ex-Roxb. 

Bengal Kino 

Vern. — Beng. — Palas; Bomb. — Palas-ka-jhar^ T esu-ka-jhar; Hind. — Dhak, 
Palas, Tesu-ka-per, Kakria, Chichra; Mar. — Paras, Phalasa-cha- 
jhada; Tam. — Porasan, Murukkan, Puraishtt, Palasham; Sans. — 
Kinsuka, Palasa; Pers. — Darakhte pallah, Palah. 

This is a moderate sized deciduous tree found throughout India and Burma 
extending in the north-west Himalayas as far as the Jhelum. It is one of the 
most beautiful trees of the plains and lower hills of India and nearly every part 
of this tree has been put to some useful purpose. It yields naturally or from 
artificial scars on the bark, a gum which is sold as ‘Bengal kino*. The gum was 
mentioned by Chakradatta as an astringent and in combination with rock salt was 
used as an external application. It is largely used as an astringent and as a substi- 
tute for the ‘kino* in India and to a limited extent in Europe also. Waring in 
his ‘Bazar Medicines* remarks that it is an excellent astringent, similar to catechu, 
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but mild in operation and hence is better adapted for children and delicate females. 
The dose of the powdered gum is 10 to 30 grains with a few grains of cinnamon. 
The flowers and leaves are also used. They are said to possess astringent, diuretic 
and aphrodisiac properties. Made into the form of a poultice, they are used as 
antiphlogistics in swellings and boils. The fresh juice is given internally in 
phthisis and also as an external application, to ulcers and congested and septic 
throats. 

The seeds have been administered internally, either in the form of powder 
or made into a paste with honey, as an anthelmintic from very ancient times. In 
the 'Bhavaprakasa*, the use of the seeds of 'palasa* as an aperient and anthelmintic 
is mentioned. Considerable difference of opinion exists as regards the anthel- 
mintic action of the seeds. Some medical men consider that they can be 
advantageously substituted for santonin against roundworms while others do not 
find them to be so effective. 

Chemical Composition. — Chemical analysis of the seeds showed i8 per cent, of a fixed 
oil called moodooga oil or kino-tree oil, small quantities of a resin and large quantities of a 
water-soluble albuminoid. The composition of this oil has been worked out by Tummin Katti 
and Manjunath (1929). A number of fatty acids have been isolated from the oil. The 
physical and chemical constants of the oil are: Sp. gravity 0.89 at 25®; refractive index 
1.4650 at 25°; saponification value 174; iodine value 67.2; unsaponifiable matter 2.3 per cent. 
Fresh seeds are reported to contain proteolytic and lypolytic enzymes. The former is a 
mixture of plant proteinase and polypeptidase, and behaves like V^^^st trypsin\ The flowers 
yield a brilliant but very fugitive yellow colouring matter. This is contained in the sap and 
may be obtained in the form of a decoction or infusion from dried flowers. The addition 
of alum, lime or an alkali deepens the colour to orange and also makes it less fugitive. The 
sap contains the chalcone, butain, C16H12O5, (0.3 per cent.) occuring in orange yellow 
needles, m.p. 213-215^0., and small quantities of butin, the colourless isomeric flavanone, 
and its glycoside butrine. 

The oil is practically inert and does not possess any anthelmintic activity. 
Active principle of the nature of alkaloid, neutral principle or glycoside could not 
be isolated from the seeds. 

Therapeutic U.ses. — Fresh seeds ground in the form of a powder were 
tried in a large number of patients suffering from ascaris infection. The results 
obtained were not at all uniform and it was difiicult to form' an opinion about the 
efficacy of the drug. In one series of over 30 cases, the drug proved to be very 
efficacious and was almost at par wdth santonin. In another similar series the 
results were disappointing. These seeds are very unpleasant to take and often 
produce retching, pain in the abdomen and occasionally vomiting and giddiness. 
The oil, the powdered seeds and the alcoholic extract made from seeds were 
separately tested but were quite ineffective against hookworms and roundworms. 
The old worm-eaten seeds, as are frequently met with in the market, shov/ little 
activity but freshly powdered new seeds give fairly good results against ascaris. 
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BUTEA SUPERB A Boxb. (Leguminosae) 

Vern. — Beng. — Latapalash; Bomb. — Palasavela^ Palasi; Guj. — Velkhakar; 
Mar. — Beltivas, Palasavela, Yelparas; Sans. — Latapalasha; Tcl. — 
Modugaige, Tigemoduga, Tiwamoduga. 

This is a gigantic climber which grows in the forests of Oudh and Bundhcl- 
khand, Qiota Nagpur, central and southern India. The plant is used as a house- 
hold remedy in eruptions of children occurring in hot weather, the juice extracted 
from leaves being given with curd and yellow-zedoary. In Combodia a decoction 
of the stem and leaves is considered emollient and used as a local application for 
piles. Water in which the plant has been macerated is much recommended as 
sedative. The flowers and bark have been claimed to be useful in scorpion-sling 
and wsnake-bite, but Caius and Mhaskar have observed that no part of the plant is 
an antidote to snake venom or to scorpion venom. 

Chemical C!om position. — ^Khasem (1938) investigated the roots and isolated two glyco- 
sides but did not study their properties. Vatna (1940) obtained from the storage root of the 
plant an estrogenic substance and a poisonous substance which is readily soluble in water 
but sparingly in 95 per cent, alcohol, Seshadri and Rao (1949) examined the flowers of the 
plant and obtained the same crystalline components as obtained from B.frondosa, i.e. butrin, 
butcin and butin. The flowers have a marked orange red colour but this seems to be due 
to the presence of carotenoides. 

Pharmacological Action. — In concentration of 100 mg. per litre (a dilution 
of 1 in 10,000), butein is toxic to fish which turn upside down in the course of 
two hours. .Fifty per cent, of these do not recover but die even after their 
removal to fresh water. On the other hand butin is considerably less toxic since, 
even in concentrations of 200 mg. per litre, it exhibits no toxic effect on the fish 
even after contact for 24 hours. 

An aqueous extract equivalent to 0.06 oz. of the dried powder of the Butea 
root produces symptoms of poisoning in adult mice while doses greater than 
this are fatal. Very large doses of an alcoholic extract evaporated to dryness 
and suspended in olive oil produce only mild symptoms of poisoning. However, 
an injection of this extract equivalent to 0.002 gm. of the dried jxnvder is the 
minimum dose which will cause oestrus in spayed female mice. The aqueous 
extract from 0.015 gm. of the powder is the minimum amount which will cause 
oestrus, and at this dilution the poison dissolved produces no visible effect on the 
mice. This plant apparently has marked oestrogenic properties and deserves 
further study with regard to the pharmacological action of the active principles 
isolated. It is possible that here we may find a source of estrogenic compotmds for 
therapeutic purposes. 
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CiSBSALPINIA BONDUCELLA Flem. (Leguminosie) 

Bonduc Nut; Fever Nut; Physic Nut 

Vern. — Sans. — Kuberakshi, Putikaranja; Hind. — Katkaranj; Beng. — Nata 
karanja; Rom. — Sakiir-ghota ; Tam. — K^azhar-shikkay ; Pers. — • 

Khayahc-i-iblis (Devil's testicle). 

C. bonducella grows near the sea coast in all hot countries, the extensive 
distribution being due probably to the transport of the seeds by oceanic currents. 
It is a climbing prickly shrub common all over Bengal, Bombay and practically 
the whole of southern India. The plant has long been known to the Hindu and 
Mohammedan physicians for its medicinal properties. The seeds are nearly 
globular in shape varying in size from ^ inch in diameter; they are very hard, of 
a dull grey colour and smooth in appearance. The shell is thick and brittle and 
contains a yellowish-white kernel which is very bitter to the taste. The root, 
bark, leaves and the seeds arc used in medicine. Ruphius called the seeds Frutex 
globulorum and says that they have anthelmintic properties and the leaves, roots 
and seeds are emnienagogue and febrifuge. 

The seeds are considered in India and Persia to be Very hot and dry', and 
useful for dispersing swellings, restraining haemorrhage and keeping off infectious 
diseases. The seeds roasted and powdered are administered for hydrocele inter- 
nally and at the same time applied externally; they are also given internally in 
leprosy. The powdered seeds mixed with black pepper are febrifuge and anti- 
periodic and are used in chronic fevers. The fixed oil expressed from the seeds 
is emollient and is used as an embrocation to remove freckles from the face, as a 
cosmetic and also to stop discharges from the ear. A decoction of the roasted 
seeds is used against consumption and asthma. The seeds consist of 58 per cent, 
of hard outer shell and 42 per cent, of kernel. In 1868 the seeds were made official 
in the Pharmacopoeia of India as a tonic and antipyretic and were favourably 
reported on by several medical officers. 

Chemical Composition.— Heckel and Schlagdenhauffen (1886) found that the cotyledons 
of the seeds contain, besides starchy matter 25.13 per cent, of an oil, 1.925 per cent, of a bitter 
principle, 6.83 per cent, of sugar and 3.791 per cent, of salts. A non-alkaloidal bitter principle 
was obtained from the kernels in the form of a while powder (bonducin) to which they 
attributed the physiological properties of the seeds. It was found to be insoluble in water 
but soluble in oils. Bacon (1906) was able to isolate from the kernels the bitter principle 
‘bonducin^ which he found to be a mixture of complex resinous bodies. He could not obtain 
any alkaloid or glycoside from the alcoholic extract of the kernels. Bhaduri (1912) stated 
that an alkaloid was present in the seeds and suggested the name *natin* for it. It is doubtful 
whether *natin' of Bhaduri is a glycoside or an alkaloid as details are not available. Godbole, 
Paranjpe and Shrikhande (1929) foimd that the bitter principle of the kernels extracted with 
alcohol, contained all the sulphur of bonducella nut and reduced Fehling’s solution after 
hydrolysis. They concluded, therefore, that the bitter principle was a glycoside. Tummin 
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Katti ( 1930 ) found a bitter resinous acid in the petroleum ether extract and identified it as 

‘bonducin'. 

In view of the divergent results of chemical analysis, the seeds were re-exammed at the 
Calcutta School of Tropical Medicine to see what active principles could be detected in them. 
They yielded to petroleum ether 13.52 per cent., sulphuric ether 1.84 per cent., chloroform 
042 per cent, and absolute alcohol 18.55 per cent, of the dried extract. Each of the above 
fractions was then chemically examined. The presence of an alkaloid as noted by the previous 
investigator could not be confirmed, but a non-glycosidic bitter principle insoluble in water 
was undoubtedly present; it is, however, pharmacologically inactive. The seeds contain a 
fairly good percentage of pale yellow thick oil having a disagreeable odour. It has an iodine 
value of 96.1 and saponification value of 292.8. According to some workers the quantity of 
the oil varies between 20 to 25 per cent., whereas in the specimens examined by the author 
it never exceeded 14 per cent. Ghatak (1934) investigated the kernels of the seeds and showed 
the presence of a non-crystalline bitter glycoside bonducin, a neutral saponin, starch, sucrose, 
an enzyme, a yellow oil and an amorphous tasteless powder. He could not detect any 
alkaloidal or sulphur containing glycoside. 

Pharmacological Action. — The non-glycosidic bitter principle was passed 
through the usual pharmacological tests but it was found to be inactive. Mukerjee 
and co-workers (1943) studied the antimalarial properties of the drug. An alco- 
holic extract of C. bonducella nuts (fat free powder prepared from the kernels) 
when fed in doses upto 4,000 mg. per gm. body weight failed to arrest the normal 
multiplication of P. gallinaceum in domestic fowls, moreover the parasite showed 
no morphological changes. It would thus appear that the drug has no action 
whatsoever in malaria. 

Therapeutic Uses. — The so-called ‘bonduc nuts^ or Tever nuts^ have enjoyed 
a reputation as anti-periodic for such a long time that clinical trials were carried 
out under the auspices of the Indigenous Drugs Committee. Though their findings 
are not very definite, they recommended the drug very favourably as a powerful 
tonic and a valuable febrifuge. As the seeds do not show any marked therapeutic 
properties and the re-investigation of their chemical composition does not reveal 
the presence of any active principle with marked pharmacological action, further 
clinical trials were considered unnecessary. 
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CALOTROPIS GIGANTEA (LlimO R. Br. (AscIepiadiM5eie) 

Gigantic Swallow-Wort 

Vern. — ^A rab. — Ashur, Oschor, Oshmor, Oshar; Beng. — Akanda, Gurtakand, 
Swetakond; Guj. — Akado, Akdamujhada, Dhola akdo, N ohanoakdo, 
Ratoakdo; Hind. — Ag, Ak, Akan, Akond, Ark, Lalak, Lai madar, Madar, 
Mudhar, Safedak; Mai. — Bukam, Dinesani, Vellerikku, Yerriku; Mar. — 
Akanda, Akdachajhada, Lalakara, Lai madar, Lai rui, JULuda; Nepal. — 

39 
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Auk; Pers. — Khark; Sans. — Aditya, Aharbandhava, Aharmani, Aharpati, 
Arka, Asphotaka, Bhaskara, Divakar, Ganarupa, Kirtanuphala, Kshiradala, 
Kshiraparni, Mandara, Prabhakara, Sadapyshpa, Sadasuma, Savita, Shita- 
pushpaka, Shukaphala, Suryavgha, Tulaphala, Vibhakara, Vibhavasu, 
Vikarttana, Vikorana, Vivasvana; Tam. — Arkkam, Arukkam, Arulagam, 
Aruckunam, Erukku, Mirugusayidagam^ Suriyam, Suvedagusuman, 
Udumbaram, Vellerukku, Mandarasu; Tel. — Arkamu, NalljUledu, 
Rachajilledu, Uste; Urdu. — Ak. 

The medicinal properties of C. gigantea were known in this country from 
the earliest time. It is mentioned by the earliest Hindu writers and the ancient 
name of the plant which occurs in the Vedic literature was Arka (wedge) alluding 
to the form of leaves which was used in the sacrificial rites. The vernacular name 
'madar' is derived from 'mandara', one of the Sanskrit names of the plant. Two 
varieties of the plant are described by the Sanskrit writers, viz. the white flowered 
or 'alarka' (probably C. procera) and the purple flowered or 'arka' (C. gigantea). 
The ancient Arabs also held superstitious notions about calotropis, probably 
connected with sun worship. 

C, gigantea is an erect perennial shrub, growing chiefly in waste lands. It ascends to an 
altitude of 3,000 ft. on the Himalayas, and extends from the Punjab to south India, Assam, 
Ceylon and Singapur and is distributed to the Malaya Islands and south China. It thrives 
in soil where nothing else will grow and requires neither cultivation nor water; it is thus 
admirably adapted for bringing waste lands under tillage and for protecting reclaimed deserts 
from drifting sands. These reasons alone should suffice to encourage the cultivation of the 
plants apart from its value as a medicinal plant or fibre producer. The root barks of 
C. gigantea and C. procera are similar in appearance and occur in short pieces i to i inch 
thick. The taste: is mucilaginous and bitter and the odour is peculiar. 

A kind of gutta-percha may be prepared from the milky sap. But calotropis gutta-percha 
cannot be regarded of any commercial importance as being a good conductor of electricity it 
is unsuitable for cable purposes. The milky juice: is also used for tanning and dyeing. It 
imparts a yellow colour to the skin and destroys the offensive smell of the fresh leather. 
Dymock adds that the tanners also use the juice to remove the hairs from the skin. 

An intoxicating liquor is said to be prepared from the juice of the plant The sacred 
*soma’ juice of the ancient Sanskrit writers has by many botanists been associated with a 
species of plant, belonging to a tril^ not very far removed from calotropis. The plant is 
said by the Arabs and Persians to yield a sugar or manna, but no definite information regard- 
ing this property is available. The manna said to be obtained from the plant is known in 
the bazar as 'sakkur-cl-ushai* and is said to be produced through the parasitic action of 
Larinus ursus. 

The plant yields two distinct fibres: (i) silk-cotton from the seeds known commercially 
as 'madar floss* and (2) rich white bastfibres from the bark. Several authors refer to the 
possibility of using this silk-cotton as paper pulp, but unless cultivated, its collection would 
be far too expensive to admit of this. The fibre is certainly fine, strong, white and silky, 
and could doubtless be put on a commercial footing, but the obstacles to its profitable utiliza- 
tion on a large scale outweigh its natural good qualities. The chief obstacles are (i) the 
very small proportion of fibre to the weight of the stem, being only 1.56 per cent, and (2) 
the shortness of fibres, extending as they do from joint to joint. These two obstacles are 
sufficient to justify the withdrawal of the madar from the list of hopeful fibre-bearing plants 
in India. 



CALOTROPIS GIGANTEA 


307 


Chemical Composition. — ^The latex which is present in all parts of the plant, contains 
water and water soluble matter 86.0-95.5 P^r cent, and caoutchouc 0.6- i.o per cent. The 
coagulum consists of caoutchouc 5.1-18.6 per cent., resins 73.6-87.8 and insoluble matter 
4.5- S per cent. The latex contains two isomeric resinols, a-calotropeol, C30H50O (m.p. 
ao4-5°C.), and /J-calotropeol (m.p. 2i6-i7®C.) mainly in ester combination with acetic and 
isocaleric acids, and ^-amyrin. It also yields a nitrogen and sulphur containing compound 
named gigantin, (m.p. 243® decomp.) which is similar to but not identical with uscharin 
obtained from the combined latex of African C.gigantea and C.procera. This compound 
is depressant to heart and acts as a poison to fish. Small quantities of unidentified tetracyclic 
compounds and calcium oxalate are also present- The latex also contains traces of glutathione 
and proteoclastic enzyme similar to papain. The stem bark contains a- and /J-calotropeols, 
/3-amyrin, giganteol, a colourless wax, small amounts of tetracyclic terpcne and traces of 
sterols. The flowers contain esters of iS-calotropeols, j8-amyrin, volatile and long chain fatty 
acids, and esters of waxy acids and alcohols. Analysis of the seeds gave, moisture 74 per 
cent., protein 27 per cent., ether extract 26.8, crude fibre and nitrogen extract 32.4 and ash 
6.65 per cent. The oil extracted from the seeds is an olive green liquid the acid fraction of 
which contains palmitic acid 15 per cent, oleic acid 52 per cent, linoleic acid 32, and linolenic 
acid 0.9 per cent. The unsaponifiable fraction (31 per cent.) of the seed wax gave; 
phytosterol, m.p. I36°C., stigmasterol, m.p. i70®C., melissyl alcohol and a hydrocarbon laurane 
C20H42 (0.6 per cent.) (Wehmer, IT, 1001). The latex has not found any industrial applica- 
tion. It is used to a limited extent in the tanning industry for deodorising, removing hair 
and imparting a yellow colour to hides. It is said to be adulterant of Persian opium. The 
root bark contains j8-amyrin, 2 isomeric crystalline alcohols, giganteol (m.p. 223-24^0.) 
and iso-giganteol (m.p. 117-78^0.) which are probably dihydric giving colour reactions 
similar to those of calotropeols. A colourless substance (m.p. 162"* C.) which is probably 
a tetracyclic tritcrpenc alcohol has been obtained from the unsaponifiable fraction of the 
fatty matter. The ash of the C. gigmtea (12 per cent.) is rich in potash (K2O 20.8 per cent.). 
The wood yields a light charcoal which is used in gun powder and fire works. 

Calotropis juice is caustic when applied to unbroken skin or mucous membranes. An 
e.\tracl of it caused slowing of the heart and acute gastro-enteritis when injected into the 
lymph sac of frogs; it was highly toxic to dogs and donkeys when given by the mouth or 
subcutaneously. An alcoholic extract of the bark, given by mouth to dogs, caused persistent 
contraction of the intestines ; intravenously it increased force of the heart. It causes contrac- 
tion of the isolated rabbit uterus. 

Therapeutic Uses.— The Hindu physicians consider the root bark as a valu- 
able remedy in skin diseases, enlargement of abdominal viscera, intestinal worms, 
cough, ascites, etc. The milky juice is regarded as a drastic purgative and is 
generally used as such in combination with the juice of Euphorbia neriifolia. The 
flowers are considered to be digestive, stomachic, tonic and useful in cough, 
asthma and catarrh. The root bark reduced to a paste with rice-vinegar is applied 
to elephantiasis of the legs and scrotum. For medicinal purposes the root bark 
of C. gigantea should be collected from as old a plant as possible and in hot, dry 
weatlier. An ordinary medicinal dose of the powdered bark as an alterative is 3 
to 10 gr. thrice daily. In doses of 30 to 60 gr. the root bark acts as an emetic and 
has been used as a substitute for ipecacuanha. All parts of the plant are considered 
to have valuable alterative properties when taken in small doses. According to 
Qievers and others, forcing madar juice down the throat is a common method of 
infanticide employed by castes among which female infanticide prevails, Madar 
juice is also given internally or applied locally to procure abortion. Like all other 



308 


INDIGENOUS DRUGS OF INDIA 


irritant vegetable juices it is used locally; usually a stick smeared with the juice 
is pushed up into the os uteri and left there until uterine contractions are induced. 
In some parts of India, it is also used as a cattle poison. 

Recent investigations do not bear out the claims made on behalf of C. gigantea. 
Apart from its local irritant action, it has no demonstrable therapeutic properties. 
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CALYGOPTERIS FLORIBUNDA Lam. (Combretaceae) 

It is a large diffused or scandent shrub with yellowish green flowers which 
grows in central and southern India. It is generally met with in the plains going 
upto an altitude of 2,500 ft. above sea level. The leaves are considered laxative, 
anthelmintic and the juice is given in puerperal fevers. The leaves are bitter, 
astringent and are chewed, the juice being swallowed as a remedy for colic. When 
ground and administered with butter, the leaves are reported to cure dysentery 
and malarial fevers. They are also used as external application in the treatment 
of ulcers. The root ground to paste with that of Croton oblongifolium is recom- 
mended against snake-bite but Giius and Mhaskar found that it is useless. The 
stems store a large quantity of water and the stem juice is taken by the Forest 
Tribes in India for allaying thirst when water is scarce. The juice is not injuri- 
ous to health. 

Chemical Composition. — ^The juice of the plant was examined by Ryan (1904) who 
found that it contains total solids 0.07 per cent., organic and volatile matter 0.05 per cent, 
and mineral matter 0.02 per cent. The organic matter consists of tannin, traces of albuminods 
and gummy matter. Starch and sugar arc absent, acetic and other free acids are present 
in small quantities. The mineral matter consists chiefly of chlorides, sulphates, traces of 
nitrates, lime and ferric oxide. The leaves contain a yellow crystalline flavone calycopterin, 
CigHisOs, the presence of which in the leaves might account for the anthelmintic property 
attributed to them. The mature leaves are known to be better source of calycopterin than 
tender one. 

Action and Therapeutic Uses. — There is considerable difference of opinion 
concerning value of this drug as an anthelmintic. It is toxic to fish and earth- 
worms and it has been observed by Khorana (1948) that it is more toxic to 
earthworms than santonine or oil chenopodium but less toxic than carbon 
tetrachloride or thymol. Calycopterin content of the leaves appears to be 0.3 per 
cent., hence it would follow that a dose comparable with other anthelmintics would 
be from 50 to 100 gm, of the leaves. Nadkami has suggested that the leaves 
should be ground into paste and made into 5 gr. pills and administered for 
expulsion of round worms. It is evident that to administer an effective dose 
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either a concentrated extract of the leaves or preferably pure calycopterin should 
be used. No proper clinical trials have been carried out but in view of the small 
quantities of flavone contained, it is not likely to be of any great use in therapeutics 
as an anthelmintic. 
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CABICA PAPAYA linn. (Caricacete) 

The Papaw or Papaya Tree 

Vern. — ^Arab. — Aanabahehindi ; Beng. — Papeya^ Pappaiya, Pepiya; Bomb. — Papai; 
Dec. — Popai; Eng. — Melon tree, Papazv, Papaya, Papeta, Pawpaw, Tree 
melon; Hind. — Andakharbuja, Papaya, Papita, Pepiya, Popaiya; Mai. — 
Kapalam, Karmmosu^ Pappayani; Mar. — Papaya; Pers. — Ambahindi; 
Pun j . — A randkharbusa, Kharbusa ; Sans. — Chirbhita, Erandachirbh ita, 
Nalikadala; Sind. — Chibhado, Katha; Tel. — Boppayi, Madananaba, 
Madhurnakamu; Urdu. — Erand kharbujah. 

C. papaya is a sub-herbaceous almost branchless tree found throughout India. 
It is said to have come from Mexico and Brazil but it is now grown as a fruit tree 
in gardens throughout India and its ripe fruit is greatly appreciated. The juice 
of the fruit is regarded as a medicine in all countries where the tree is found. The 
milky juice of the unripe fruit is said to possess powerful anthelmintic properties 
e.specially against roundworms. Anthelmintic property has also been claimed 
for its seeds but their efficacy in this respect appears to be doubtful. A belief in 
their powerful emmenagogue properties prevails amongst all classes of women in 
south India but here also evidence is wanting in support. The milky juice is 
applied locally to the os uteri for inducing abortion. The most important medicinal 
property of the fruit is found in 'papain’, a digestive enzyme, which is present in 
the milky juice and also occurs to a certain extent in the green fruit. 

In the early stages, the fruit secretes a white milky viscid juice of the con- 
sistency of cream which has the extraordinary property of hastening the digestion 
of muscular fibre exposed to its influence. This active principle, which resembles 
pepsin in its physiological properties, may be obtained by adding alcohol to the 
juice of the unripe fruit and powdering the residue after drying. This substance 
is called ‘papain’ and is superior to ordinary animal pepsin in having the peculiar 
additional advantage of requiring neither the aid of an acid nor an alkali to convert 
the contents of the stomach into peptones. The digestive action of this plant on 
meat was probably known in the West at a very early date and appears to have 
been communicated to India upon the introduction of the tree by the Portuguese. 
The author of the ‘Makhzan-el-adwiya’ (1770) accurately describes the tree and 
mentions the use of the juice mixed with fresh ginger, for making meat tender. 
Although this property of the fruit and leaves seems to have been known through- 
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out India for a long time, no attempt appears to have been made to manufacture 
‘papain' (vegetable pepsin) on a large scale. Of recent years, a small trade has 
sprung up in some countries in the preparation of ‘papain' from this fruit. 

Chemical Composition. — The milky juice of papaw contains a ferment which has an 
extraordinary energetic action upon nitrogenous substances and like pepsin curdles milk. This 
juice differs from pepsin in being active without the addition of free acid; moreover the 
ferment acts at a higher temperature than animal pepsin. 

Analysis of the fruit gave, moisture 89.6 per cent, proteins 0.5, carbohydrate 9.5, ether 
extract o.i, mineral matter 04, calcium o.oi, phosi/horous o.oi per cent, and iron 0.4 mg./ioo gm. 
The fresh fruit pulp contains sucrose, invert sugar, a resinous substance, papain, malic acid 
and salts of tartaric and citric acids 1.2 per cent. Both ripe and unripe papaya fruit is a 
rich source of pectins. The presence of the following carotenoid pigments has been 
reported in the fruit: kryptoxantliin, violaxanthin, zeaxanthin, /J-carotene, neo-jS-carotenc 
B and neo-jS -carotene U. The fruit is a rich source of vitamins. It contains carotene 
calculated as vitamin A 2,ooo-3/X)0 T.U., thiamine 15-63 meg., riboflavine 23-83 meg., niacin 
0.15-0.76 mg. and ascorbic acid 33-136 mg. per 100 gm. of the fruit pulp. The amount 
of carotene in the fruit is much smaller ilian isi indicated by biological assay. It is suggested 
that a few of the xanthophylls present in the fruit possess vitamin ^ activity. The seeds of 
C. papaya are black in colour and possess a cress-like odour. They contain protein 24.3 per 
cent, carbohydrates 15.5, fatty oil 25.3, crude fibre 17.0, ash 8.8, volatile oil 0.09 per cent 
A glycoside, caricin, resembling sinigrin and the enzyme myrosin is also present. The fatty 
oil gives the following values: saponification value 1.32 per cent, saturated acids 16.97 per 
cent, (palmitic acid 11.35, stearic acid 5.25, and arachidic acid 0.31 per cent.), unsaturated 
acids 78.63 per cent, (oleic 76.50 and linoleic 2.13 per cent.). The seeds yield a sulphur 
containing basic substance, carpaseminc, CsHioNzS, m.p. i65®C. ; which has been identified 
as benzyl-thio-urea. A glycoside, carposide and an alkaloid carpaine, are found in the leaves. 
Carpaine is also present in the bark root and seeds but only in traces. Carpaine has formula 
C14H25O2N and melts at 121'' C. The leaves contain vitamin C 286 mg. and vitamin E 
36 mg. per 100 gm. A sinigrin-like glycoside probably identical with carposide and amyrosin- 
like enzyme are found in the roots. Analysis of the fresh latex the leaves, fruit, stem 
and roots gave : water 75 per cent., caoutchouc like substances 4.5, fat 24, and resin 2.8 per 
cent. An enzyme and traces of carpaine are also present. 

Pharmacological Action of Carpaine. — Carpaine is a heart poison but not 
of the cardiac glycoside type. It lowers the pulse frequency and depresses the 
central nervous system; 5 mg./kg. body weight is said to be toxic to rabbits. 
It is also reported to be a potent amoebicide (Henry, ). Merck lists carpaine 
hydrochloride as cardiac tonic and diuretic. A dose of S mg., when injected 
intravenously in experimental animals, causes only a slight fall of blood pressure 
which, however, returns to the normal level within a very short time. The action 
of the heart is depressed and both the ventricles and auricles show evidence of 
slight depression. The respiration is not depressed to any great extent. The 
volumes of the different organs are very slightly affected, if at all. 

The alkaloid has not been used in therapeutics. 
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CASSIA ABSUS linn. (Legominosse) 

Vern. — ^Arab. — Chashmisaj, Chichm^ Habessoudan, Tashmizaj; Bomb. — 
Chaksie; Hind. — Banar, Chaksi, Chaksu, Chakut; Mai. — Karinkolla; 
Mar. — Kankuti; Sans. — Arangakulitthika, Chipita, Drikaprasada, 
Kananottha, Kulattha, Kulmasha, Kumbhakarini, Lochanahita; 
Pers. — Chashmizak^ Chashum, Cheshmak; Tam, — Edikkol, Karunga- 
nam, Kattukol, Mulanippahirai; Urdu. — Chakshu. 

The plant is an erect annual, 1 to 2 ft. high having grey briskly, viscose hairs. 
It grows in the lower parts of the western Himalayas; it also occurs in Ceylon. 
The different parts of the plant are considered to have diiferent properties. The 
leaves are believed to be hot, bitter and acrid and are used as an external application 
to tumours. They are also considered useful in cough, affections of the nose, 
hiccough, asthma and bronchitis. In the Hindu Materia Mcdica they are said 
to enrich blood. Both the Mohammedan and Hindu practitioners considered the 
seeds to be bitter, astringent to the bowels and diuretic. Applied locally they are 
believed to heal ulcers cure leucoderma and are beneficial in diseases of the eye and 
haemorrhoids. On the Gold Coast, the root is ground with Mako pepper and 
boiled in water. The liquor is then drunk with palm wine to cure constipation. 

Chemical Composition. — Siddiqui and Ahmad (1933) examined the seeds and isolated 
two water soluble quaternery bases chaksine and iso-chaksine as carbonates in 1.5 per cent, 
yield. The formula, C12H21O2N3, was assigned to them. Roy and Co-workers later showed 
that these bases have the formula, C11H21O3N3, and not the one assigned by previous workers. 
The seed oil contains oleic acid 16.32 per cent, linoleic acid 47.32, linolenic acid 0.41, hydroxy 
acids 0.75, palmitic acid 6.28, stearic 8.10, lignoceric acid 0.82, unsaponifiable matter 8.4, 
glycerol 10.4 and unidentified matter 1.2 per cent 

Pharmacological Action. — Preliminary experiments on the action of 
Chaksine sulphate using frog as test animal show it to be a great depressant of 
heart, respiration and nerve centres, the lethal dose being 0.1 gm. per kilogram. 
More detailed studies of this powerful alkaloid are indicated. The powdered 
seeds are largely used as a household remedy in opthalmia in northern India. No 
work on scientific lines has been done to prove or disprove its effectiveness in this 
condition. 
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CEDBELA TOONA Boxb. (MeUiu^efe) 

Vern. — ^Assam. — Henduripoma, Jia, Potna, Tun, Tungd; Beng, — Lud, Tun, Tuni, 
Tunna; Bomb. — Deodari, Kudaka, Kuruk, Mahanim, Tunna, Tupa; 
Eng. — Happy tree, Indian mahogany, Moulmein, Cedar, Sandal neem, 
Toon; Hind. — Ltm, Lud, Mahalimbu, Mahanim, Tuna, Tuni, Tunkajhar; 
Kumaon. — Tun; Mai — AkU, Arana, Devabaram, Kacham, Kuperakam, 
Malaveppu, Sanakil, Tunnam, Vedivembu; Mar. — Deodari, Kuruk; 
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Punj. — Bisru, Chitisirin, Darab, Der, Deri, Dravi, Khanam, Khushing, 
Tun; Sans. — Apina, Kachha, Kachhaka, Kanta, Kantalaka, Mahanim, 
Nanda, Nandivriksha, Pituka, Pitaka, Tunnaka; Tam. — Ayil, Madagir- 
vembu, Mali, Sandanavembu, Sewagil, Tevadaram, Tuna; Tel. — Gali, 
Nandi; Urdu. — Tun, 

This is a tall handsome tree, about 50 to 60 ft. high found in abundance in 
the sub-Himalayan tracts from the Indus eastwards, Qiittagong, Assam, Burma, 
Chota Nagpur, Western Ghats of Bombay to the Nilgiris and other hills of the 
Deccan Peninsula. It grows best in small gaps in forests and in such places it 
develops a tall clean bole 30-40 ft. in height. In the open it tends to branch lower 
down forming a large crown and a comparatively stout bole 12-14 ft. in height. 
The plant flourishes best in deep rich moist loamy soil. The maximum and 
minimum temperatures normally obtaining in its natural habitat are 110°F. and 
30^F. respectively and the annual rainfall 45-160 in. It can however, be cultivated 
in localities in which the maximum temperature reaches 120°F. and the minimum 
temperature falls below 30°F. The annual rainfall may be as low as 30 in. The 
young plants need protection from the sun, and as the plants grow, overhead light 
and crown room arc necessary for proper development. 

Under natural conditions germination takes place soon after the seeds fall 
early in the rainy season. Gearing the ground around the seed bearers is beneficial 
for natural regeneration. In Bengal the plant has been successfully raised by 
direct sowing in lines or in gaps 30-40 ft. square in forest clearings. The seeds 
are collected in May off the trees and not from the ground as it has been observed 
that the percentage of germination in collections from the ground is low. Seeds 
are sown in raised nursery beds. Good results have been obtained in Dehradun 
by transplanting seedlings during the second rains. Toon, plants are subject to 
attack by the fruit and shoot borer Ilypsipyla rolousta. The wood which is of a 
brownish red colour, has a faintly aromatic odour, mainly due to the presence of 
a golden yellow essential oil, and a lactone. The flowers yield a red and a yellow 
dye which arc largely used in Mysore for dyeing. Besides its commercial aspects 
as a dye, the plant enjoys a great reputation in medicine. The Ayurvedic and 
Unani physicians consider the plant to have powerful astringent properties and 
use it in the treatment of ulcers generally and those of leprosy particularly. It is 
also considered beneficial in the treatment of gleet and scabies. The infusion of 
the bark is given in intermittent fevers and diseases of blood in Indo-Qiina, To the 
seeds are attributed similar therapeutic properties. The flowers are considered 
emmenagogue in Bombay and are given in disorders of menstruation. 

Chemical Composition. — The flowers of C. toona contain a red colouring matter, nyctan- 
thin, CisHisOs (m.p. 285-87°C.) identical with the colouring matter of the flowers of 
Nyctanthes arboraristic Linn. The flowers also contain a flavone or flavonol dyestuff, the 
identity of which has not been established. They contain quercetin, probably as glycoside. 
The flowers form the source of one of the less important natural dyestuffs known in Bengal 
as Gunari. Cotton and woollen fabrics can be dyed a dull yellow colour by mere immersion 
in a boiling extract of toon flowers, but the colour is not fast. Better results are obtained 
by the use of mordants. The flowers arc used in conjtmction with sufflower and turmeric, 
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lo produce the sulphur-yellow colour or ‘Basantr. The bark contains tannic acid, a bitter 
resin, citric acid, a phlobaphcne-like compound and starch. No substance of alkaloidal nature 
h.is been delected. The ash is rich in calcium. 

The essential oil from the wood was analysed by Pillay and Rao (1931). By steam 
distillation of the wood, a golden yellow pleasant smelling essential oil (yield 0.44 per cent.) 
was obtained. The oil was found to consist of a tricyclic sesquiterpene copaene (35 per cent.) 
and bicyclic hydrocarbons identified as cadinene. The sesquiterpene alcohol fraction consisted 
mainly of cadinol (13 per cent.). Parihar and Dutt (1950) while working on the wood of 
the plant isolated a pleasant smelling, heavy essential oil, reddish yellow colouring matter, 
m.p. 256® C. and a lactone cedrelone, m.p. 204®C. in yields of 0.17 per cent., 0.25 per cent, and 
04 per cent, respectively of the dry wood. 

The lactone cedrelone which crystallises in colourless, glistening, rhombic needles and large 
hexagonal plates from benzene has the formula, C^sHaoOs. No clinical trials have been 
carried out to prove or disprove its medicinal properties. 
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CELASTRUS PANICULATUS WiUd. (Celastracese) 

Vern. — Beng. — Lataphataki^ Malkangni; Bomb. — Kanguni, Malkangni; C, P. — 
Kakundanrangul, Dahrangur; Eng. — Black oil tree, Climbing staff plant, 
Intellect tree; Ktimaon. — Malangni, Malakoni, Mdkakni, Papkakani; 
Mai. — Palulavam; Mar. — Kangani, Malkangani, Malkangoni, Pigavi; 
Punj. — Sankhu; Sans. — Agnimasha, Amnita, Avega, Dipta, Durjara, 
Durmada, Gatida, Ingudi, Jyotishka, Jyotishmati, Phala, Paravatanghri, 
Paravatapadi, Pidya, Pinya, Snpingala, Swarnalala, Triparni; Tam. — 
Adibaricham, Kalambam, Kagodagi, Kaligam, Kirumikkundram, Kungi- 
ligam, Kuvangundal, Mallagam, Sodiyam, Tipadisam, Valuluvai; Tel. — 
Bavanji, Erukata, Gundumeda, Malkanguni, Mancru, Pallcrutiva; Urdu. — 
MalkangunL 

It is a large deciduous climber which grows in the sub-Himalayan tracts 
extending from Jhelum (Punjab) to Assam, ascending to an altitude of 6,000 ft. 
The plant grows throughout the hilly parts of Bombay south of Gujrat and also 
in Central India and in Madras. Both in Ayurvedic and Unani medicine the 
seeds and oil are recommended in the treatment of rheumatism, gout, paralysis and 
leprosy. The oil is reputed to be a nerve stimulant and is considered as a brain 
tonic. 

Chemical Composition. — Broosma (1902) showed the presence of an alkaloid, a glyco- 
side and colouring matter in the leaves. Kumarswamy and Manjunath (1936) investigated 
the seeds but could not obtain any satisfactory evidence for tlie presence of an alkaloid in 
the plant. They obtained 0.15 per cent, of steam volatile matter which had the characteristic 
odour of the seed cake. The seeds contained 52.2 per cent, of a thick brownish oil with an 
unpleasant taste. The oil has the following constants: 0.9586 andn©^® I4747» sap. value 

239.2, acid value 44.4, iodine value 102.9, Richart Miesel value 62.8, acetyl value 130.1, 
imsaporiifiable matter 5.7 per cent; Hehner value 75.2 per cent The unsaponifiable matter 

40 
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consisted of a small amount of phytosterol, m.p. 136® C. and large quantities of non-nitro- 
genous material, m.p. 61-61.5® C. which was neutral in character. 

Warsi (1940) rei)orted the presence of a different sterol (m.p. i84®C. yield 0.8 to i per 
cent.) from the same fraction and the presence of a bright colouring matter (2 per cent.) 
in the oil. It slowly decomposes in air and rapidly in the presence of mineral acids. Gunde 
and Hilditch (1938) found that the oil from seed and fruit coat contain appreciable propor- 
tion of formic, acetic and benzoic acid in addition to usual higher fatty acids. The three 
acids are present not as glycerides but as esters of tetrahydroxy water soluble alcohol, a pale 
yellow resinous solid, the nature of which was not determined. Shah and Co-workers (1947) 
obtained a semi-solid fat from the arils which yielded upon bleaching and crystallisation from 
ethyl alcohol a crystalline material m.p. 75°C. believed to be tetra-cosanol and a sterol m.p. 
I49®C. Basil and Pabrai (1946) isolated two alkaloids from the oil cake but none were 
found in the oil expressed from seeds. One alkaloid celastrine, C19H25NO3, m.p. 260° C. was 
obtained in crystalline state in 0.0015 per cent, yield but the other which was named paniculatine 
could not be obtained in pure state. No work has been done so far on the pharmacology of 
the alkaloids isolated nor have its alleged properties in rheumatism and gout have been sub- 
stantiated. 
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CEPHALANDBA INDICA Naud. (Cucurbitacese) 

Vern. — Beng. — Tcla-kucha, Bimbu; Hind. — Bhinib, Kanduri-ki-bel ; Punj. — 
Kanduri, Ghol, Kundru; Guj. — Ghobe, Gluru, Galcdu; Bomb. — 
Tcndli, Rantondla, Tenduli, Bhimb; Mar. — Zidabi, Tendli, Tondali, 
Bimbi; Tam. — Koval, Kwai; Mai. — Kwel, Gwel, Kova; Arab, and 
Pers. — Kabarc-hindi; Sans. — Tondc^balli, Bimba, Kimbika. 

C. indica is a perennial creeping herb with long tapering tuberous roots and 
deep green leaves. It grows in a wild state abundantly in Bengal and in most 
parts of India. It has a smooth green fleshy fruit with an extremely bitter taste. 
When ripe the fruit becomes scarlet in colour and sweet to the taste and is some- 
times eaten as a vegetable. The plant has the reputation in Bengal of having a 
remarkable effect in reducing the amount of sugar in the urine of patients suffer- 
ing from diabetes mellitus. It has been described by some as the Tndian substitute 
for insulin’, and among the medical practitioners in Calcutta a strong belief exists 
as to its efficacy in glycosuria. The green juice extracted from the plant was tried 
in some of the surgical cases suffering from glycosuria in the Calcutta Medical 
College Hospitals with apparently beneficial results. The quantity of sugar was 
said to be greatly reduced and in some cases entirely disappeared. Previous to 
this, the drug is said to have been tried many years ago and some experimental 
work was also done in the Department of Physiology at the Medical College, but 
no record of this work could be discovered in the published literature. The origin 
of the belief that the drug has anti-diabetic properties can be traced to its use by 
the Ayurvedic physicians who give the fresh juice extracted from the tuberous 
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roots and leaves, either by itself or in combination with certain metallic prepara- 
tions, in the treatment of diabetes. 

Chemical Composition. — The fresh plant was chemically analysed by the author and 
his co-workers. Not only was a search made for the ordinary active principles which are 
found in plants (e.g., glycosides and alkaloids) but bodies of the nature of hormones and 
enzymes which are sometimes present were also investigated. Dubbins and Corbett (1923) 
have shown that in certain plants and vegetables both the blood- sugar-reducing and blood- 
sugar- increasing principles are present. When the former are freed from the latter and are 
injected into normal rabbits they produce a fall of blood sugar typical of that caused by an 
injection of insulin. Collip (1923) isolated a substance called glucokcnin which has the 
property of reducing the amount of sugar in the blood. The object in separating bodies of 
this nature from the C. indica was to sec whether any such sugar-reducing principles were 
present. The method employed for separation of these bodies was principally the same as 
that used by Collip for isolating glycokenin. The fresh plant was crushed and the juice was 
expressed. To this twice its volume of alcohol was added, which precipitates the enzyme and 
chlorophyll. The enzyme was isolated by washing the precipitate with alcohol and drying 
in a vacuum. It was then treated with a small quantity of water which dissolved the enzyme. 
After filtering this, the enzyme was precipitated wdth twice its volume of alcohol and dried 
in vacuo. For the separation of the hormone, the solution after precipitation of the enzyme 
and chlorophyll was concentrated in vacuo at 60® C to a small bulk and filtered. It was then 
saturated with ammonium sul])hate which precipitated the hormone ; the precipitate was 
extracted with 70 per cent, alcohol. This was then filtered and the clear liquid was added to 
40 volumes of 95 per cent, alcohol, neutralised and kept overnight. The precipitate which 
settled at the bottom was removed and dried. The solution after separation of the hormone 
was acidified with dilute sulphuric acid and shaken wdth ether to remove any oily substance 
and then made slightly alkaline with ammonia. The amrnoniacal solution was shaken with 
chloroform, which took up the alkaloid, which was thus obtained by evaporation of the 
solvent. By use of this technique C. indica was found to contain an enzyme, a hormone and 
traces of an alkaloid. 

Pharmacological Aoton. — The activity of the enzyme isolated was tested. It had well- 
marked amylolytic properties and rapidly hydrolysed starch. On the proteins it had no effect. 
The effects of subcutaneous injection of the hormone on the blood sugar were also tested in 
rabbits. The blood was examined for seven days after the injection of the hormone but 
besides the normal variations which usually occur, no marked effect was produced. The 
alkaloidal body was also tested but did not show any j)liarmacological action on the heart, 
respiration, blood pressure, and isolated uterus. Neither the alkaloid nor the enzyme had 
any sugar-reducing properties when administered to rabbits. 

Clinical Trials. — The effect of the drug was tested on a series of diabetic 
patients who were selected at random as they came to the hospital for admission. 
The carbohydrate intake was fixed and kept strictly under control. The total 
quantity of urine in 24 hours was carefully collected and part of it was examined 
every day for the quantity of sugar. The blood sugar was also examined from 
time to time, the minimum fasting level after a total fast for 5 to 6 hours being 
determined in each case. The patients were regularly weighed during the entire 
period of the trial. After the patient was put on a strict diet of known carbohy- 
drate value, some time was allowed for the daily output of sugar to run to a 
constant level. The patients were then put on a freshly-extracted juice of the 
stem and leaves of the plant, the dose being one to two ounces, every morning on 
an empty stomach. There was no reduction in the percentage of sugar excreted, 
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total sugar or blood sugar. Insulin was given to these patients after cephalandra 
was stopped and in three days the sugar entirely disappeared from the urine. 

The apparent beneficial results obtained after administration of this plant are probably 
due to tlie fact that a large number of cases of so-called diabetes in this country are really cases 
of intermittent glycosuria and these patients often improve without any medical interference. 
The sugar may disappear entirely with variations in diet, exercise, etc. There was at least 
one example of it in this series in which there was apparent reduction of sugar in urine from 
105 gm. to 54 gm. after five doses of the fresh juice of the drug. The drug was then stopped 
but the improvement in the patient continued and the sugar excretion was reduced to 5 cm, 
a day and the blood sugar to 0.182 per cent, after eleven days. On further investigation it 
was found that this was a very early case of diabetes having a very good tolerance for sugar. 
In another patient on the other hand, who was excreting only 14 gm. of sugar a day, even 
after eight days* treatment with tlie drug the daily sugar excretion, blood sugar and the 
weight of the patient remained practically unchanged. In yet anotlier patient, the sugar value 
of the diet was 48 gm. and the sugar excretion per day was 45 gm. Fresh juice of the 
plant was tried for thirteen days with no effect but as soon as the diet was reduced by 10 gm. 
only the sugar di.sapi)carcd. This shows clearly that C. indica could not even effect the 
utilisation of 10 gm. of carbohydrates. 

Therapeutic Uses. — It is obvious from the above that administration of 
the fresh juice of this plant does not produce any reduction of the sugar either 
in the blood or in the urine in cases of diabetes and tliat any reduction that is met 
with is purely dietetic. 

Summary. — Cephalandra indica contains an enzyme with amylolytic pro- 
perties, a hormone and traces of an alkaloid. None of these substances reduces 
sugar when administered subcutaneously to rabbits. Fresh juice extracted from 
the leaves, stem and root of the plant produces on reduction of sugar in the blood 
or urine of patients suffering from glycosuria. 
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CERBEBA ODOIXAM Gaertn. (Apocynacese) 

Syn. Cerbera manghas Linn. 

Vern. — B eng. — Dabur, Dhakur; Mad. — Kadalalari; Mar. — Sukanu; Mai. — ■ 
Chattankaya, Ponna, Othalam, Uialam; Tam. — Kadalma, Kattarali, 
Kattuma, Udalai. 

It is a small tree with whorled branchlets, terminal leaves, large odorous flowers 
and long, green fruits of the type of, drupes. The plant is found all over India, 
particularly in salt swamps. It grows abundantly on the Malabar coast. It also 
occurs in Ceylon and Burma. The plant is intensely poisonous and has been named 
after the watch dog of the infernal regions whose bite was reputed to be poisonous. 
The bark is utilized for the manufacture of a fibre. The seeds yield an oil used 
by the Burmese for anointing' the head and for burning in oil lamps. The whole 
plant is veiy rich in a milky sap in which most of the medicinal properties„of the 
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plant reside. The sap as well as the leaves possess emetic and purgative properties. 
The bark also contains a highly toxic cathartic principle. The bud is believed to 
be a narcotic and the green fruit is poisonous to dogs and fish (Pammel, 1911). 
The kernel of the fruit is highly irritant and, when given internally produces 
vomiting, purging and collapse. The juice was formerly used in Madagascar for 
criminal purposes. 

Chemical Composition. — From the kernels of the seeds, De Vry (1864) isolated the 
glycoside cerberin, C27H40O8, m.p. r9i-92°C. It is present in the seeds to the extent of 
0.08 to 0,16 per cent. It is soluble in chloroform and alcohol, sparingly in water, ether and 
petroleum ether. The plant contains a second poisonous bitter glycoside odollin. The seeds 
also contain 43.1 per cent, of non drying oil which consists of linolic acid 16.4 per cent, 
palmitic 30, stearic 9.9, oleic 4.2, myristic 0.4, lignoccric 0.9 per cent, and unsaponifiable 
matter. 

Pharmacological Action. — Cerberin is sparingly soluble in water and its 
saturated solution has approximate concentration of 1 in 5,000 only. This solution 
is non-irritant to the skin, conjunctiva and subcutaneous tissues but produces 
vomiting, diarrhoea and even syncope in animals if given by .subcutaneous injection. 
The lethal dose was found to be 1.8 mg. per kilo body weight for the dog, 3.1 mg. 
for the cat and SO mg. per kilo for the rabbit. The main effect of the glycoside is 
on the cardiovascular system. In high dilutions cerberin has a marked cardiotonic 
properties, the amplitude of ventricular contractions being increased but the rythm 
remained unchanged. At higher concentrations initial stimulation is followed by 
gradual depression and finally bradycardia sets in. The action generally resembles 
to some extent that of the digitalis glycosides. It would be interesting to detail 
these studies both clinically and experimentally and ascertain if it could take 
any place as a digitalis substitute in therapeutics. 

On the carotid pressure the action of cerberin is biphasic. It first depresses 
and then produces a rise of the blood pressure. It would appear that the initial 
fall is purely vagal as it disappears on atropinization. The secondary rise is 
more likely to be due to the direct effect of the drug on the myocardium. On the 
plain muscle of the intestine, cerberin acts as a definite stimulant both with regard 
to its tone and peristaltic movements. This action is somewhat similar to that 
of pilocarpine. Atropinization removes this vagal action and pilocarpine 
potentiates it. The above mentioned stimulating action of cerberin on the intestinal 
musculature could justify its empirical use as a cathartic. Chen and Steldt (1942) 
showed that cerberin can be isolated from both the oil and the defatted kernels 
of the nuts of the plant. From one lot of nuts a glycoside similar to but not 
identical with cerberin was isolated. The name cerberoside has been given to it. 
It has formula, C 41 H 70 O 20 , and melts at 187.5~88.S°C. Cerberoside is less active 
than cerberin and both cerberin and cerberoside have digitalis like action. Cerberin 
is several times as potent as cerberoside in cats and frogs but only slightly 
more active than cerberoside in producing vomiting in pigeons. This plant is 
too poisonous to be used in therapeutics. It has not been used by the 
practitioners of indigenous medicine nor as household remedy, in any part 
of India. 



318 


INDIGENOUS DRUGS OF INDIA 


References : — 

(i) Dymock, Warden and Hooper, 1891, Pharmacographia Indica, 2, 410; (2) Chopra, 
R. N., Bose, B. C., Gupta, J. C. and Chopra, I. C., 1942, Ind. Jour. Med. Res., 107; (3) De 

Vry, 1864, Ber, de Kais, Akad. d. IVtss. Wein, 16; (4) Chen, K. K., and Steldt, F. A., 1942, 
Jour. Pharmacol, 167. 

CICHOBIUM INTYBUS Linn. (Composite) 

Vern. — Arab. — Hindubar, Indyha; Eng. — Bunk, Chicory, Succory, Wild 
endive, Wild cicory. Wild succory; Guj. — Kasani; Hind. — Kasni; 
Pers. — Kasni; Punj. — Gul, Hand, Kasni, Suchal; Tam. — Kashini; 
Tel. — Kasini; Urdu. — Kasani. 

This herb belongs to the Compositse family. Tt is a native of the western 
hemisphere but grows in a state of nature in the north-western parts of India. The 
plant has been successfully cultivated in Nadiad, Broach and Anialsad in Bombay 
State. It is grown either for fodder or as is more often the case, for the roots 
which form an article of commerce. The plant appears to grow on any type of 
soil. Sandy loam is, however, considered to be the best provided there is adequate 
evenly distributed rain-fall and irrigation is possible. For obtaining a good harvest 
of the root, the soil should be deep, fertile and easily workable with good drainage 
The growing season lasts for six months and the crop demands a good deal of 
attention and manual labour. P'or raising Chicory as a fodder or salad crop, 
the seeds are sown broadcast (7-12 lb. per acre) on a well prepared field. Drill- 
ing about 6 in. apart in rows, separated from each other by 9 in. is, however, to 
be preferred. The crop once sown lasts for 5 to 10 years. 

To obtain the root crop the practice in New Zealand is to sow the seed in 
mid-October on prepared ridges 22 in. apart; 2-2^ Ib. of seeds are required per 
acre of land. It is essential to eliminate all weeds completely during the early 
period of growth. At the end of May, the foliage which is palatable and nutritious 
is fed to sheep. The roots are lifted as soon as they are ripe with a special type 
of plough and left in the field for 14 days. If delayed they become fibrous and 
lose weight even though they may increase in size. The average yield in New 
Zealand is 10-11 tons per acre while in India it is considerably lower. The plant 
is not usually allowed to seed before the collection of the root. The root is either 
sun-dried or kiln-dried, although sun-dried root has a better appearance, kiln-drying 
is better and is preferred. The dried root after roasting and powdering is used 
for mixing with coffee. There are two varieties of this species : 

(1) The cultivated sweet variety has tonic properties is considered cooling 
and quenches thirst. It is used in indigenous medicine as local application to cure 
acne, opthalmia and inflammation conditions of throat. It is considered beneficial 
in enlargement of the spleen, vomiting of fevers and diarrhoea. The root is the 
best part of the plant and has aromatic and diuretic properties. It is believed to 
purify and enrich blood, lessens inflammation and pain in the joints. The leaves 
are applied locally to lessen pain of inflamed joints. The seeds are considered 
as a tonic to the brain, appetiser and are believed to relieve headache and asthma* 
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(2) The wild bitter variety is considered a tonic, emmenagogue and astringent 
to the bowels. It is believed to cure asthma and enriches the blood. The seeds 
are considered carminative and cordial. A decoction made from the plant is used 
in delayed menstruation and for checking bilious vomiting. 

According to Hughes-Beller, in Loralai, the plant is used as a cure for diarrhoea 
and bilious attacks. 

Chemical Composition. — Nietzki (1876) separated from the flowers of the plant the 
glycoside cichorin, C32H32O19, m.p. 215-220® C. whidi is obtained in colourless needles from 
water. Dutt and Misra (1937) examined the seeds. When burnt these yield 13.8 per cent, 
of a greyi.sh white ash consisting of 17.5 per cent, of water soluble and 82.5 per cent, of 
water insoluble inorganic material containing mainly potassium, sodium (traces), calcium, 
aluminium sulphates, phosphates, chlorides, carbonates and silica. They also isolated a semi- 
drying oil which is optically inactive and on further investigation was shown to be a mixture 
of uiisaturated oleic and linolic acids and saturated stearic and palmitic acids. The un- 
saponifiable matter was further examined and found to contain phytosterol, m.p. 13 1-133° C. 
Analysis of fresh roots of chicory gave, water 77.0 per cent., gummy matter 7.5 per cent., 
glucose i.i per cent., bitter extractive 4.0 per cent, fat 0.6 per cent, cellulose, inulin and 
fibre 9.0 per cent, luid ash 0.8 per cent The a.sh of the roots (and also of the leaves) is rich in 
potash. The bitter principle is probably a glycoside of fructose and pyrocatechuic acid to 
which the formula, Cj«H2oOg, has been assigned. The presence in the juice of the roots of 
a stearin, mannite and tartaric acid has been reported. B'etaine and choline are also present 
in small quantities. During the storage of chicory roots, inulin is partially converted to 
inulide and fructose indicating the presence of an enzyme which brings about the transfor- 
mation, inulin- inulide-fructose Another enzyme, inulo-coagulase, which coagulates inulin 
in the expressed juice of the roots is also reported to be present (Thorpe, III, 30). 

Chicory is devoid of caffeine and tannins (Oliver 1932). Chicory gives a characteristic 
odour on roasting. The volatile matter contains acetaldehyde, acetone, diacetyl, diketo-pentane, 
furfuraldehydc, 5-hydroxymethyl-furfuraldehyde maltol, furan, methyl and furfuryl alcohols, 
and acetic, pyruvic, lactic, pyroraucic and palmitic acids, together with traces of phenol and 
a neutral oil (Thorpe, loc. cit) . There is considerable destruction of inulin during the process 
of roasting but the product contains increased proportions of reducing sugars together with 
dextrin and caramel. The concentration of chicory in blended coffee can be ascertained by 
determining the cupric reducing power of the extract. Roasted coffee contains i. 9-2.6 per 
cent, while chicory contains 25-27 per cent, of reducing sugars. The tinctorial power of 
chicory is roughly 3 times that of coffee, and an approximate idea of the composition of 
mixtures of coffee and chicory is possible on the basis of the tinctorial power of the infusion. 
The determination of specific gravity of extracts also provides a means of detecting chicory 
in coffee blends. Whereas the specific gravity of coffee infusions varies from 1.0080 to 
1.0090 that of chicory infusions lies between 1.01910 and 1.02326. 

Chicory is sometimes adulterated with sugar beet {Beta vulgaris Linn.). The adultera- 
tion can be easily detected by determining the betaine content. Sugar beet contains approxi- 
mately 7 times as much betaine as chicory. Chicory has not been assigned any medicinal 
properties in Western medicines. Its alleged properties in the indigenous medicine have not 
been verified. 
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CISSAMPELOS PABEIBA Linn. (Menispermacese) 

Vern. — Beng. — Akanadi, Nemuka, Tejomalla; Bomb. — Pahadmul, Pahadvel, 
Venivel; Eng. — False pareira brava, ValveFleaf; Hind. — Akauadi, 
Dakhnirbissi, Harjeuri, Pari; Mai. — Kattuvalli, Patuvalli; Sans. — > 
Arnbashtha, Ambashihika, Avidhakarni, Brihattikta, Devi, Ekashthila, 
Kuchcla, Laghupalha^ Mahanjasi, PapachcU, Patika, Prachina, 
Pratanini, Ruchishya, Shishira, Shreyasi, Sthapini, Suthira, Tikta- 
push pa, Trivrita, Uthika, Vallika, V ridhakarnika, Vriki, Vrittaparni; 
Tam. — Appatta, Punaittitta, Puttutiruppi, Sina, Tuvan, Vattattiruppi; 
Tel. — Adivibankatige, Pata, Visaboddi. 

It is a climbing shrub distributed throughout tropical and subtropical India 
and warm parts of Asia, East Africa and America. The root is a common bazar 
medicine sold under the false name Pareira brava. It was sometimes confused 
with the true pareira derived from Chondrodendron tomentosum a native of Peru 
and Brazil. In the Hindu Medicine the root is considered bitter, relieves pain and 
is useful in febrile conditions, dysentery and heart troubles. In Charaka and 
Sushruta the root in combination with other drugs is recommended for the treat- 
ment of snake bite and scorpion sting. Mhaskar and Caius, however, showed that 
the root is not an antidote to snake venom and scorpion sting. The Mundas of 
Chota Nagpur use it in the treatment of stomach pain and diarrhoea, the root being 
ground and mixed with water. In French Guinea the roots are used as a diuretic 
in cases of dysuria and calcular nephritis. The root is said to act as an antiseptic 
in the bladder and is used in chronic inflammation of tlic urinary passages. The 
leaves are said to have a peculiarly cooling effects and they are used locally in cases 
of unhealthy sores and sinuses. 

Chemical Composition. — Wiggens (1840) isolated an amorphous alkaloid from the roots 
of the South American i)lant to which the name pelosinc was given. It belongs to the 
isoquinolinc group, m.p. 2i3‘’C. and has formula, C36H38O6N2. Scholtz (1896) showed that 
pelosine is identical with berberine. Besides the alkaloid the plant contains a saponin and 
abundance of tertiary ammonium basis. Bhatacharya and Co-workers (1952) investigated 
the roots and isolated two new bases hayatin and hayatinin besides quercitol and sterol m.p. 
140-41 ‘'C. Hayatin, CisHisOa (OCH3) NCH3 m.p. 286°C. crystallises in rectangular plates 
from aqueous pyridine. Hayatinin m.p. 163® C. is a subsidiary base which crystallises in 
hexagonal plates from chloroform or acetone. 

Pharmacological Action. — Floriana (1936) investigated the plant and 
found that it contains alkaloids, saponin, sugar and organic acids. The active 
principles have low toxicity. In the isolated heart first increase of tonus and then 
decrease of amplitude is produced. Larger doses cause paralysis and stoppage in 
diastole. The respiration is accelerated for a short time. The curariform activity 
of hayatin hydrochloride, methiodidc and methochloride was tested on dogs 
anaesthetised with phenobarbitone, whose gastrocnemius muscle was made to 
cqntrjict 1? times per minute in response to electrical stimulation of sciatic nerve. 
From the depression of contraction caused by the substance, the curariform potency 
was assessed. While hayatin hydrochloride was found to have no effect on sudi 
preparation, hayatin methiodide and methochloride caused depression of contraction 
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of gastrocnemius to a very great extent. Hayatin methiodide and methochloride 
produce a fall of blood pressure which is prevented by the antihistamine drug 
phenergan (promethazine). Hayatin methiodide in smaller doses at first depresses 
and then stimulates the respiration, both the frequency and amplitude being increased. 
In higher doses paralysis is produced. No definite action has been found on the 
intestine or uterus. According to Pradhan and De (1953), hayatin methiodide 
causes paralysis of skeletal muscles in cats and dogs in the same manner as 
d-tubocurarine chloride. The curariform activity of hayatin methiodide is 1.14 times 
greater than that of d-tubocurarine chloride. The margin of safety for both the 
drugs is very low and the duration of curariform activity for both the compounds 
seems to be approximately the same. Neostigmine antagonises the curariform 
action of both hayatin methiodide and d-cubocurarine chloride. Acute toxicity of 
the drug was tested on albino rats (80-120 gm.) ; LDSO was calculated to be 
0.31 mg/kg. This drug contains powerful active principles of therapeutic value 
and deserves the attention of Pharmacologists and Chemists. 
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CLEOME ICOSANDRA Linn. (Capparidaceae) 

Syn. Cleome viscosa Linn. 

Vern. — Arab. — Banlakalan; Jjcng. —Hurhuria; Bomb. — IlurJiuria, Kanphuti, 
Piralatilavana; I lind. — Hulhul, Hurhur, IJurhurch, Jangliharrar, 
Kanphytia; Mai. — Ariavila, Katkudagu; Mar. — Harlmria, Kanphodi; 
Punj. — Bugra, Ihdhul; Sans. — Adityabhakta, Arkahhakla, Arkakanta, 
Barbara, Mandukaparni, Mandiiki, Raviprita, Ravishla, Sauri, Satya- 
nantni, Suryalata, Suvarchala, Suteja, Tilparni, Vikranta; Tam. — 
Nayikadugii, Nayivelai; Urdu. — Ilulhvd, 

It is a common weed which occurs throughout the greater parts of India, 
appearing chiefly in the rainy season. It is commonly found in Bengal and south 
India. This plant has long been in use in India as a household remedy. According 
to Mohideen Sheriff, the seeds arc anthelmintic, rubefacient and vesicant. In this 
respect they are regarded as superior to the mustard seeds and equal to the 
European mustard. According to O'Shaughnessy, the whole plant is used in 
Cochin China as a counter-irritant giving rise to blisters when applied locally to the 
skin. In the United States, the root is said to be used as a vermifuge. Accord- 
ing to Hindly, the seeds are given occasionally in the treatment of febrile condi- 
tions and diarrhoea. 

Chemical Composition. — Gupta and Dutt (1938) examined the seeds of this plant and 
isolated a fixed oil (36.59 per cent.) which on standing deposited a crystalline substance which 
^vas found to be a mixture of myristic acid, palmitic acid and a new acid, viscoside acid. 
This new acid, m.p. 97®C., seems to be an unsaturated fatty acid having the molecular formula, 
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C27H52O3, From the alcoholic extract of the seeds a new flavonc, called by authors 
Visc’osin, m.p. 294-295®C. (decomp.) and yield 0.04 per cent, has been isolated. 

No work has so far been done on the pharmacology of this plant, nor have 
the therapeutic claims with regard to its anthelmintic and rubefacient properties 
been substantiated. 
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GLEBODENDRON INFORTUNATUM Unn. (Verbenace®) 

Vern. — Hind. — Bhant; Beng. — Bhani; Bomb. — Bhat; Sans. — Bhantaka; 

Tam. — Perugilal; Tel. — Gurrapukattiyaku; Mai. — Pcruku^ 

This is a shrub with pinkish-white flowers which grows commonly in waste 
lands throughout the greater part of India and Burma, and in the damp forests of 
Ceylon upto an altitude of 5,000 ft. above sea-level. It grows gregariously, form- 
ing dense under-vegetation. The calyx becomes scarlet and the plant is then even 
more attractive than when covered all over with its foetidly scented flowers. The 
importance of this plant from medicinal point of view was advocated by number 
of observers as a vermifuge, anthelmintic and also as a cheap and efficient substitute 
for chireta. The leaves enter into the composition of pills used by the Mundas 
of Chota Nagpur in chest troubles where there is cough and difficult expectora- 
tion. In Charaka and Sushruta the root is recommended in the treatment of snake 
bite and the leaves against scorpion-sting. Mhaskar and Caius, however, showed 
that neither of these act as an antidote against snake venom or scorpion venom. 

Chemical Composition. — A systematic chemical investigation of the plant was carried 
out by Bancrjee (1937) who found that the leaves contain ash 8.04 per cent., protein 21. i per 
cent., crude fibre 14.84 per cent, free and reducing sugars 3.00 per cent., and total sugars 
after inversion 17.05 per cent. The ash of the leaves showed, ash soluble in water 45.08 per 
cent, ash soluble in acid 47.57 per cent., insolubles Si02, Mn02, Fe203, PaOs, CaO, total 
alkali (Na20, K2O) Cl, SO3, CO2. The leaves were found to contain, a bitter substance 
clerodin, a sterol and a fixed oil. No substance of alkaloidal nature was found to be present. 
The bitter substance clerodin, C13H18O3, m.p. i6i-i62°C., crystallises from 50 per cent, 
alcohol in colourless long glistening needles in 0.12 per cent yield from the dried leaves. The 
sterol was obtained as hexagonal plates, m.p. 127- 138° C., from 80 per cent, alcohol in 
o.oi per cent, yield. The alcohol (m.p. 75®C.) was obtained in extremely small quantity in 
flakes from the mother liquors after the separation of sterol. The fixed oil mainly consisted 
of linolenic, oleic and lingnoceric acids. Different parts of the plant contain different 
quantities of clerodin. Young leaves and twigs collected before rains O.12 per cent., after 
rains 0.55 per cent., old leaves 0.05 per cent., stem and roots traces only 

Pharmacological Action. — The bitter substance clerodin has no haemolytic 
action on human red blood corpuscles and possesses no bactericidal property as 
tested against E. coli, the most common member of the intestinal flora. Qerodin 
is toxic to lower orders of life. The aqueous solutions of the substance kill 
earthworms within 30 minutes and small fish Opdocheilus melastigma in half an 
hour and also mosquito larvae in two hours. When given to rabbits it did not 
produce any injurious effects. It may, therefore, act as a vermifuge without 
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producing an injurious effects on the host though its action in this respect is not 
very marked. 

References : — 
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CEOCUS SATIVUS Linn. (Iridacese) 

Saffron 

Vern. — Arab. — Jafrana, Zahafaran; Beng. — Jafran; Kng. — Saffron, Saffron 
crocus, Spanish saffron; Hind. — Larkifnasa, Zaafaran; Sans. — 
Agnishekhara, Agnishikha, Arum, Asra, Asrika, Balhika, Chandana, 
Charu, Dhira, Dipaka, Gaura, Ghasra, Ghusrum, Harichandana, 
Jaguda, Kaisara, Kaleyaka, Sankocha, Sankochapishuna, Raja, Rakia, 
Vasenya, Vira; Tam. — Kungumapii; 'TA.—Kunkumapave; Urdu. — 
Jafranekar. 

Saffron is an onion-like plant about ft. high commonly found 
in Kashmir and around Quetta. The saffron of commerce consists of the dried 
stigma and tops of styles of the flowers of C. sativus. The plant does not appear 
to be indigenous to India but has been cultivated in Kashmir and recently also 
in Quetta. It may be propagated from seeds and offsets of bulbs. Saffron thrives 
well in cold regions with warm or sub-tropical climate. It requires a rich well 
drained, sandy or loamy soil. The plant is propagated vegetatively by bulbs. In 
Kashmir (Pampur, near Srinagar), bulbs are transplanted in August to Septemlx^r 
in raised plots (5 ft. square) surrounded by drains 9 in. in width, laid out in well- 
pulverized soil. The plots are hoed and weeded. No manure is applied nor is 
irrigation necessary once the plants are established. In Kishtwar in the Jammu 
Province where the soil is lighter and well-drained, the bulbs are planted on flat 
ground. Bulbs once established continue to live for 10 or IS years, new bulbs 
being produced annually and the old ones rotting away gradually. About 50 mds. 
of bulbs are required to plant one acre. In good soils, the bulbs multiply to about 
62.5 mds. in 3 years and to double their weight in 10 years. (Maund=82 lb.). 

The yield of saffron both in ICashmir and Jammu is much lower than in other 
countries, where it is as high as 8~10 lb. per acre. Irrigation and application of 
suitable fertilizers probably accounts for higher yield. Saffron is largely cultivated 
as an irrigated crop in Spain. In France saffron is uprooted every three years 
and in Italy it is grown as an annual crop. 

The flowers are picked veiy early in the morning when half open. The 
stigmata are then separated and at once transferred to sieves, placed on earthen 
kilns or pots containing a slow fire. Gentle heat has to be applied otherwise the 
material gets soft and deteriorated. Saffron is frequently adulterated with styles, 
anthers and parts of corolla of saffron. Exhausted saffron flowers and floral 
parts of some of the Compositae-like Calendula species and Carthamus tinctorius, 
com silk, and various materials coloured with coaltar dyes, are also used as 
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household remedy and is said to be beneficial in common cold. The fresh juice from 
the rhizome, a paste prepared from it or a decoction made from the plant, is often 
used as a local application as well as internally in the treatment of leprosy, snake- 
bite, vomiting of jjregnancy and affections of the liver. Murray advocate its use in 
troublesome diarrhoeas. Baden Powell found it to be effective in intermittent 
fevers and dropsy. The fresh juice from the rhizomes is believed to have anti- 
parasitic property in many skin affections. Externally it is used for indolent 
ulcers and a paste made from the powdered rhizomes along with caustic lime 
forms a soothing remedy for inflamed joints. A decoction made from the rhizome 
is said to relieve pain of purulent opthalmia. It is still a common practice in 
India to use a piece of cloth soaked in turmeric solution for wiping away discharges 
of acute conjunctivitis and ophthalmia. Finely powdered turmeric mixed with 
alum forms a common household remedy for otorrhoea. A thick watery paste 
of ‘haldi* is used for sprinkling on many auspicious occasions amongst the Hindus 
in this country in place of saffron because of its colour. The smoke produced 
by sprinkling powdered turmeric over glowing charcoal is said to relieve pain 
due to scorpion bite. 

Chemical Composition. — Analysis of Indian turmeric gave the following values: moisture 
13.1, protein 6.3, fat 5.1, mineral matter 3.5, fibre 2.6, carbohydrates 694 per cent., and 
carotene calculated as vitamin A, 50 I. U./ioo g. (Healtli Bull. No. 23» 1941. 37 )- "Ibe 
essential oil (5.8 per cent.) obtained by steam distillation of dry rhizomes has the following 
constants: Specific gravity 0.929, refractive index 1.5054, ester value 3.2, and acetyl value 
26.3. It contains alpha phellandrcne. i, sabinene 0.6, cineol i, borneol 0.5, zingiberene 25 and 
sesquiterpenes (turmerones) 53 per cent. A ketone, C13H20O, and an alcohol, CoHiiOH, 
identified as tolymethyl carbinol, have been obtained from the volatile distillate. The crystalline 
colouring matter curcumin (yield 0.6 per cent., m.p. 180-183®) is a diferuloyl methane of 
the formula, C21H20O6. It dissolves in concentrated sulphuric acid giving a yelloW red 
colouration. The antioxidant i)roperties of curcuma powder are probably due to the phenolic 
character of curcumin. The choleretic action of the essential oil is attributed to tolylmethyl 
carbinol. The dyestuff acts as a cholagogue stimulating the contraction of the gall bladder. 

Pharmacological Action. — Action on Bacteria: The bacterial properties 
of the oil were tested on Staphylococcus albus and aureus, and B. typhosus- The 
growth of cultures of Staphylococcus aureus and albus was inhibited in con- 
centrations up to 1 in 5,000. The growth of cultures of B, typhosus was not 
inhibited even in a concentration of 1 in 1,000. The essential oil has a strong 
aromatic odour and applied locally it has a slightly irritant action on the unbroken 
skin. Applied to the mucous membranes it produces well-marked vasodilatation. 

Action on the Gastro-intestinal Tract. — Carminative Effect : Taken by 
the mouth, the solution of the oil has warm aromatic taste and promotes the flow 
of saliva. Taken internally in doses of 5 to 10 minims suspended in water, the oil 
gives a feeling of warmth and a sense of comfort in the stomach. It, therefore, 
seems to act as an appetiser, stomachic and tonic. The results obtained after 
fractional test meal on different individuals show that the administration of 
curcuma oil is followed by a marked diminution of secretion of the acids in the 
Stomach. 
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The essential oil in 1 to 2 doses of a 1 per cent, solution at first produced a 
slight increase of the tone followed by subsequent relaxation of peristaltic 
movements. The oil injected in different doses intravenously in cats under 
urethane and chloralose anaesthesia, produced a fall in blood pressure. W'lth 
smaller doses, such as 1 or 2 c.c. of a 1 per cent, solution of the oil, the fall in 
blood pressure was abrupt but recovery was also rapid. The fall in arterial blood 
pressure was always followed by a decrease in the voliune of the intestine and 
the spleen but with an increase in the limb volume. The redistribution of the 
blood, therefore appears to be directed towards the peripheral blood vessels which 
are dilated. 

Action on the Heart. — Myocardiograph experiments in the anaesthetised 
cats showed stimulation of the auricles with dilatation of the ventricles. Injections 
of larger doses such as 2 c.c. to 5 c.c. however, resulted in the diminution of the 
amplitude of contractions of both the auricles and the ventricles. The effects of 
the essential oil were also studied on the respiration of cats under urethane 
anaesthesia. An increase in both the rate and amplitude of the respiratory 
movements was obtained with smaller doses such as 1 c.c. or 2 c.c. of 1 per cent, 
solution of the oil. 

Besides its use as a spice, curcuma is used as a household remedy for local 
application in inflammatory conditions and other painful affections. Whatever 
action it possesses is due to the antiseptic action of the essential oil and its irritant 
effects. 
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CURCUMA ZEDOARIA Rose. (Zingiberacese) 

Vern. — ^Arab. — Zurambad: Beng. — Ekangi, Kachura, Sati, Shori; Bomb. — 
Kachura; Eng. — Zedoary; Guj. — Kachuri; Hind. — Kachura, 

Kalihaladi; Mai. — Kachcholam, Kachchurikisshanna, Pulakishanna; 
Pers. — Kazhua, Urukelkafur; Sans. — Dravida, Durlabha, Gand- 
hamulaka, Gandhasara, Jatala, Kalpaka, Karchura, Karshya, Shathi, 
Vedhya; Tam. — Kichilikilhangu, Pulankilhangu; Urdu. — Kachura. 

This plant grows in a state of nature in the Eastern Himalayas and in the 
moist deciduous forests of the coastal tract of Kanara. It is a native of north- 
east India and is widely cultivated in many Indian States, Ceylon and Qiina. The 
plant is propagated by tubers. Tlie rhizomes are cut into small pieces bearing 
buds, and planted in raked soil at the beginning of the monsoon. Arecanut 
plantations which provide shady conditions and banks of irrigation channels, 
afford congenial conditions for the cultivation of C. zedoria. A two year rotation 
provides sufficient time for the full development of the rhizomes. C. zedoaria 
closely resembles C. longa in appearance. The plant grows to a height of about 
H ft* and bears green leaves with brownish purple veins. The rhizomes are large 
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and fleshy. They are cut into thin transverse section and dtied. Dried slices, 
usually of a greyish buff colour and possessing an agreeable musky odour with a 
camphoraceous note, form the article of commerce. They have a pungent and 
somewhat bitter taste. 

The tubers are rich in starch. The shoti'*' starch of commerce is a product 
prepared from its tubers and used as a substitute for arrowroot and barley. It 
is highly valued as an article of diet, especially for infants and convalescent. 
The rhizomes of commerce come primarily from Ceylon where the leaves of the 
plant are a favourite vegetable with the natives. The rhizomes possess aromatic, 
stimulant and carminative properties and are employed in the indigenous medicine 
as stomachic. Externally they are also applied to bruises and sprains* Tlie 
root is chewed to correct a sticky taste in the mouth and is also an ingredient in 
some of the strengthening conserves which are taken by women after child birth. 
In cold it is given in form of decoction with long pepper, cinnamon and honey; 
poimded roots are applied as a paste to the body for their soothing affects. In 
Cambodia the rhizomes are used internally as stimulant and tonic. The rhizome 
in the form of tincture is administered in malaise and vertigo. A tincture prepared 
from the rhizome is given after pregnancy to women during the two weeks which 
follow delivery. The corms are chewed by Cambodian mothers who then apply 
them together with their saliva to the head and body of children suffering from 
convulsions. The leaves are used as a plaster in lymphangitis, furunculosis and 
adenitis. The rhizomes were tested by Caius and Mhaskar and were found not to 
have the alleged antidote action against scorpion venom. 

Chemical Composition. — Analysis of commercial sample of ‘shoti' starch gave tlie 
following values: moisture 13.1 per cent., ash i.oi and starch 82.6 per cent. Nearly a third 
of starch is amylose (Mukerjee and Co-workers 1945). Microscopic examination shows 
that ‘shoti’ starch granules resemble closely those of arrowroot starch. The starch forms 
a highly viscous paste with water. The dry rhizomes upon distillation yield i to 1.5 per cent, 
of an essential oil. Bacon (1910) obtained o.i per cent, of oil presumably from the fresh 
roots growing in the neighbourhood of Manila. 

The oil is somewhat viscid liquid and its odour reminds one of ginger oil, but differs 
from it by camphor-like odour due to the presence of cineol. The oil has di5 0.982 to i.oi, 
ttD-fS to +17**, 1.50233 to 1.50556, acid value 16 to 21, ester value after acetylation 

56 to 66. It is soluble in 1.5 to 2 volumes of 80 per cent, alcohol. The lower boiling fraction 
of the oil contains cineol, the high boiling fraction contains a sesqiterpene alcohol of a strong 
rather pleasant odour which imparls a characteristic aroma to the oil. In addition to the 
volatile oil, the roots also contain the yellow colouring matter curcumin, starch and sugars. 
Rao studied a commercial sample of oil from Krela Soap Institute, Calicut, and found that 
it contained pinene 1.5, camphene 3.5, cineol, 9.6, camphor 4.2, and bomeol 1.5 per cent. 

Pharmacological Action. — ^The action of the essential oil from this plant 
generally follows the lines of action of other essential oils. It acts as a carminative 
and produces relaxation of the smooth muscle of the intestine. The heart is 
somewhat depressed and the blood vessels contract. Both the frequency and 
amplitude of the respiratory movements is stimulated. 

♦It is the Bengali name given to the starch prepared in Bengal. 
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What therapeutic action the rhizome possesses is due to the presence of 
essential oil and starch. 
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CUSCUTA REFLEXA Boxb. (Convolvulacese) 

Vern. — Arab. — Kashus, Sh-aruhabiha; Assam. — Amarlati; Beng. — Algusi, 
Hadialgusilutta; Eng. — Dodder; Hind. — Akashabela, Amarabela; 
Mar. — Amarvcla, Nirmulia-kashavela; Pers. — Aftimoon, Belparash; 
Punj. — Amil, Nilathari, Niradhar, Zarbuti; Sans. — Akashabhavana, 
Amaravallari, Nilatar, Vyomavallika ; Tstm.-Kodiyagundal, Sadadari; 
Urdu. — Akashabcl, Imalbel. 

This is an extensive parasitic climber which makes the tree upon which it 
grows bend with its weight. It often grows to such an extent as to completely 
cover every bough and leaf. It occurs throughout the plains of India and ascends 
to an altitude of about 5,000 ft. in the Himalayas. In the Ayurvedic medicine, 
the plant is considered to be acrid, bitter and astringent to the bowels. It is 
said to be useful in the diseases of the eye and of the heart. In the Mohammedan 
medicine, the herb on account of its bitter sharp taste, is considered carminative, 
anthelmintic, purgative, diuretic, purifier of the blood and cleanser of the body. 
It is also useful in jaundice, joint pains, paralysis and vomiting. The seeds are 
regarded as carminative and for this purpose are boiled and applied over the 
stomach. According to Carter an infusion made from the plant is used to wash 
sores in Lakhinipur. 

Chemical Examination. — Dymock separated from the seeds of the plant a .bitter 
substance, a glycosidal resin and quercetin. An alkaloidal principle was also present which 
failed to give the usual colour reactions. Aggarwal and Dutt (1935) made a systematic 
examination of this plant and isolated 0.2 per cent, of cuscutin, a colouring matter in a 
crystalline form along with a white crystalline substance (i.o per cent.) having the properties 
of a lactone which they named cuscutalin. A small amount of brown wax (o.i per cent.) 
and large quantities of reducing sugars were also isolated. The colouring matter cuscutin is 
feebly acidic in nature and dissolves in sodium bicarbonate. Cuscutalin is a lactone 
(m.p. 68®C.) which crystallises m colourless flakes from alcohol. It has formula, Ci 8 Hio 04 . 
The seeds contain a fixed oil (3 per cent), a colouring matter amarbelin (o.i per cent.), an 
amorphous bitter resin (ijo per cent) and reducing sugars. The oil mainly consists of 
linolinic acid (9.92 per cent.), linolic acid (17.26 per cent), oleic acid (25.58 per cent.), stearic 
acid (27.2 per cent.), palmitic acid (11.5 per cent.) and unsaponifiable matter (1.8 per cent). 
A phytosterol (m.p. I34-35®C.) has been isolated from the unsaponifiable matter (1.80 per 
cent.). Amarbelin C18H16O7.H2O m.p. 234® C is a colouring matter belonging to the flavone 
group. It is obtained from hot water as soft yellow tufts. 

No pharmacological work has been done so far and no clinical trials have been carried out. 
References : — 
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DAEMIA EXTENSA B. Br. (Asclepiadacese) 

Vern. — Beng. — Chagulbanti; Bomb. — U tarni; Hind. — Sagowani, Utran, 

Jutuk; Guj. — Nagala dudhi; Mai. — V elip-paritti ; Punj. — Uttururi, 
Uriya^ Karial, Siali, Trotu; Mar. — Uiarana; Sans. — Yugaphala; 
Tam. — U tarni, Velip-parutti, UttamanL 

This is a perennial twining herb which grows throughout the hotter parts of 
India often at an altitude of 3,000 ft. above the sea level. It yields, when bruised, 
a copious milky juice with a foetid odour. A variety of medicinal properties 
are attributed to it in Indigenous medicine. It is said to be pungent, cooling, 
anthelmintic, laxative, antiperiodic, useful in eye troubles, urinary discharges, 
Icucoderma, uterine complaints, strangury and inflammatory conditions. It is 
believed to facilitate parturition. The juice of the leaves is used as an expectorant 
in catarrhal affections of the lungs. It is given internally in asthma and is applied 
locally to rheumatic swellings. In combination with lime or ginger it is given 
internally in amenorrhea and dysmenorrhea. 

Chemical Composition. — Dymock in Pharmacographia Indica mentions the presence of 
an alkaloid which he designated as duemine. Kartwich (1897) referred to the presence of 
a glycoside in the plant but gave no details of its properties or pharmacological action. Dutta 
and Ghosh (1947) investigated the whole plant and isolated a number of sterols, three of 
which were obtained in a pure state and the fourth in fairly pure state. No substance of 
alkaloidal nature as reported previously was obtained but about 2.4 per cent, of inorganic 
salts consisting mainly of potassium nitrate and potassium chloride were isolated. Besides 
these there is a bitter resin and three bitter substances, one of which is glycosidic in nature. 
Sterol A occurs in white silky needles m.p. I72-6®C. ; sterol B occurs in while silky needles, 
m.p. iC3®C. ; sterol C in white needles, m.p. IS7°C. ; sterol D is a soft yellow mass, m.p. 
76-8o®C. None of the bitter principles isolated could be obtained in the pure state. The 
bitter principle C which is glycosidic in nature is soluble in water, the other two being only 
partially soluble. They occur as a deep brown glassy mass which is very hygroscopic. 

Pharmacological Action. — The bitter principle A was found to be 
practically inactive. Bitter principle B was found to be somewhat toxic and 
bitter principle C was found to be most active pharmacologically. It is toxic to 
white mice, frogs, guinea-pigs and cats. The lethal dose for white mice by 
intravenous injection is of the order of 12.5 mg. per kilo body weight. 

Action on the Uterus. — The action of Daemia extensa on the uterus appears 
to be of special interest in as much as in the intensity of the contraction produced 
by it compares favourably with pituitrin. The increased tone is, however, sustained 
at a lower level. Whereas pituitrin acts with equal intensity on both the upper and 
lower uterine segments, Daemia produces earlier and well marked contraction in 
the upper uterine segment. As this is in many ways similar to the contractile 
processes initiated in the course of normal labour, its use in the first stage of 
labour may be rational. Unlike pituitary extract, progesterone does not appear to 
inhibit the action of Daemia on the uterus. Clinical trials with Daemia in labour 
have not so far been reported but would be of great interest. 

Action on the Intestines. — Daemia exerts a stimulating effect on the smooth 
muscle of the intestines, similar to that of pituitrin. Such action is particularly 
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marked in the atonic intestines of paralytic ileus. The gastric secretions are 
stimulated resulting an increase in total acidity of the gastric juice particulai'ly 
after a milk feed. 

Action on Other Smooth Muscle , — ^Administration of Daemia extracts appear 
to cause a generalised stimulation of involuntary muscles, plain or striated. Thus 
there is a pronounced effect on the circulatory system, raising the arterial blood 
pressure appreciably. The tone and movements of the urinary bladder are 
increased. This stimulant action of Daemia api)ears to be due to (1) partly direct 
stimulation of the involuntary muscles and (2) partly to the stimulation of the 
post-ganglionic cholinergic nerves in the structure concerned. On account of 
these remarkable properties further studies with regards to its action and 
therapeutic uses is indicated. 
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DICHROA FEBRIFUGA Lour. (Saxifragacese) 

Vern. — Hind. — Basak; Nepal. — Ascru, Bansuk, Basak. 

This is a handsome evergreen shrub 5 to 9 ft. high with opposite lanceolate 
leaves, bluish flowers and bright dark blue berries. It is gregarious in habit and 
occurs abundantly in the temperate Himalayas from Bhutan to Nepal and Khasia 
hills at altitudes of 4,000 to 8,000 ft. above sea level. It is also found in Upper 
Burmah, Malayan peninsula and China. The drug is collected mostly from wild 
plants and in recent years cultivation of it has been undertaken in China 
extensively. The plant thrives well in fertile loam soils in mountain valleys and 
under humid warm climates with temperature ranging from 60-80°F. It is best 
propagated from cuttings of young branches planted early in spring in covered and 
sheltered nurseries and then transplanted in the fields. Cuttings may also be 
planted directly in fields in which castor plants are grown for shelter. The plants 
are dug up after 3-4 years in fine weather in February or August. The roots 
are separated from the shoots, washed and dried in sun. The dried roots with 
small portions of the stems attached are known in China as Chang Shan, the dried 
leaf tops also used as a drug arc called Shu Chi. Both are used in China along 
with betel nut, turtle shell and ginger in the treatment of malaria. In India too 
the plant is a household remedy, the roots and tops being used as a febrifuge in 
regions in which it occurs, particularly in Nepal. 

Chemical Composition. — ^The plant was examined by Hartwich (1897) who isolated a 
glycoside dichroine from it. Investigations on the plant as a possible source of an antimalarial 
remedy was undertaken during World War 11 when due to shortage of quinine, interest in 
possible substitutes was stimulated. Jang and and co-workers (1946) isolated from the roots 
of the plant five alkaloids a-dichroine (m.p. I36®C.), j 3 -dichroinc, (m.p. I46®C.), y-dichrome 
(m.p. i6i®C.), dichroinline, CisHssOsNs (m.p, 2I3®C) and 4-ketodihydroquina26line 
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C 8 H 60 N 2 » (m.p. 2I2®C.). The three dichroines (C16H21O3N3) are isomeric and get mutually 
converted into each other under certain conditions. Kuehi (194S) isolated from the roots 
of the plant 2 isomeric alkaloids (C16H19O3N3), alkaloid I (m.p. 13 1-32® C.), and alkaloid II 
(m.p. 140-42® C.). Alkaloid I was unstable under certain conditions and gets converted into 
alkaloid II. Bbth alkaloids have almost identical ultra-violet and infra-red spectra. Besides 
the alkaloidal constituents, Jang isolated from the roots and leaves of the plant, two neutral 
principles, umbelliferone (dichrin A, m.p. 228-30®C.) and dichrin B, m.p. 179*81 °C. The 
roots and leaves were examined by Koepfli (1949) who showed that they contain two inter- 
convertible isomeric, crystalline and optically active alkaloids, febrifugine (C16H19O3N3, m.p. 
139- 140® C.) and isofcbrifugine. A crude base occasionally encountered during the isolation 
studies and melting at t 50®C. was thought to be a third alkaloid but was later shown to be a 
dimorphic form of febrifugine. Both alkaloids gave identical ultra-violet absorption spectra. 
Further these workers reported that despite some disagreement in the melting points, a-dichroine 
corresponds to isofcbrifugine and Alkaloid I, and that j 9 -dichroine and oi-dichroine are not 
two different isomeric, alkaloids, but are the two crystalline modifications of febrifugine. 
Alkaloid II may correspond to one of these forms. The alkaloids are all stable and it is 
possible some are formed during the process of extraction. The root material from China 
yielded 0.08-0.1 per cent, of crude alkaloids of which 55 per cent, consisted of febrifugine 
and isofcbrifugine. The ratio of febrifugine and isofcbrifugine varied from 6:1 to i : r. 
The crude alkaloid content of the root specimens collected from India 0.05 i>er cent, of 
which 63 per cent, was febrifugine and 2 per cent, isofcbrifugine. The leaves of the Indian 
plant contained 0.01-0.02 per cent, of crude total alkaloids of which 50 per cent, was 
febrifugine. 

Pharmacological Action. — ^Jang and co-workers (1946) tested this drug 
clinically. They administered an extract equivalent to 7.5-15 gm. of the crude 
drug to 13 patients with tertian malaria two or three times a day. The treatment 
was continued for an average of 5 days along with 152 cases treated with quinine 
as controls. It was observed that this drug had an antipyretic effect equivalent 
to quinine but its antiparasitic action was not so marked. The action of the drug 
on chicks infected with Plasmodium gallinaccum, demonstrated its effectiveness in 
lengthening survival period but not in preventing relapses. Acute toxicity tests 
gave the following approximate LD 50 values, 20 g./kg. body weight (dogs) 
22 g./kg. (ducklings) and 14 g./kg. (chicks). Jang in 1949 further showed that 
the activity of the bases against P. gallinaccum infection in chicks is in the following 
descending orders. 8-dichroine, ^-dichroine, dichroidine and quitiazolone. The 
antimalarial potencies of a, j8 and 6-dichroines against P. gallinaccum in chicks are 
roughly 1.50 times that of quinine, their toxicitics are in the same order. Nausea 
and vomiting are the common toxic reactions observed. 

Further work on this plant by Indian workers may prove beneficial. Besides 
their antimalarial activity the property of these alkaloids in other respects may be 
worth investigating. 

References : — 

(1) Hartwich, C, Neue Arsenidrogen, i, 27; (2) Jang. Fu. Wang. Huang. Lu. and 

Chou, 1946. Science, 103, 59; (3) Jang. Fu. Huang, and Wang, 1948, Nature, 161, 400; 
(4) Koepfii, Mead and Brockman, 1947, /. Amer. Chem. Soc., 69, 1837; (5) Koepfli, Mead 

and Brockman, I949» /. Amer. Chem. Soc., 1048; (6) Jang. Huang. Wang., 1949, Chem. 
Abs., 1529. 



DREGEA VOLUBILIS 


333 


DIDYMOCABPUS PEDICELLATA B. Br. (Gesneriaceie) 

Vern. — Hind. — Pathar phori; Sans. — Shila pushpa. 

It is a small herbaceous plant found in the sub-tropical western Himalayan 
region from Chamba to Kumaon, at altitudes of between 2,500 and 5,500 ft. above 
sea level. The stem is nearly absent, sometimes upto li in. long, and carries two 
or three pairs of opposite glabrous, cauline leaves. The dry leaves possess a 
characteristic spicy odour and appear dusted with reddish colouring matter. They 
have the reputation in indigenous medicine as a cure for stones in the kidney 
and bladder which it is believed are dissolved and passed out in urine. The herb 
however, is not mentioned in Dymock’s Pharmacographia Indica or Wehmer's* 
Pflanzenstoffe (Ed. 1930). 

Chemical Composition. — Siddiqui ( 1937) examined the plant and isolated and characterised 
the following well defined crystalline products: 

(1) Pedicin, CisHisOe, m.p. I45°C., bright orange red elongated rectangular plates 
(yield i per cent.). 

(2) Isopedicin, CisHisOh, m.p. ioS®C., star-like aggregates of pale yellow prismatic 
rods and needles (yield 0.4 per cent.). 

(3) Pedicinin, Ci6Hi206, m.p. 203°C., carmine red aggregates of stout rods and needles 
(yield 0.3 per cent). 

(4) Pedicellin, C20H22O6, m.p. 98® C., aggregates of colourless rectangular plates (yield 
I per cent). 

Storage of the drug for long periods was found to materially lower the 
yields of all the crystalline products. Apart from the products isolated above, 
an essential oil was also separated (yield 1.8 per cent.). 

This plant is only used as a household remedy in the areas in which it grows. 
Further pharmacological and clinical studies may throw more light on its utility 
in renal and bladder calculi. 

Reference : — 

(i) Siddiqui, S., 1937, Jour. Ind. Chem. Soc., 703. 

DREGEA VOLUBILIS Benth. ex Hook. (Asclepiadaceae) 

Vern. — Beng. — Titakunga; Bomb. — Dodhi; Hind. — Nakchhikni; Mai. — 
Vattakkakkakkoti; Sans. — H emajivanti, Hemakshtri, Hemapurna, 
Hemavalli, Hemavha, Madhumalati, Suparnika, Svarnajiva, Svarna- 
lata, Trinagranthi; Tam. — Kamal, Kodippalai, Kttdasapalai, Kurin ja, 
Singittam, Sivandi, Vanadiitam; Tel. — Dudipala, Palakura, Palatige. 

This is a stout tall climbing shrub which grows wild in Assam, Bengal, the 
Deccan peninsula from Kankaya southward to Ceylon. In the Ayurvedic medicine 
the plant has been described as cure for tumours, piles, leiicoderma, asthma and 
urinary discharges. It is said to have a laxative antipyretic effect and is 
believed to have aphrodisiac properties. It is also considered to be useful in the 
treatment of dyspepsia, inflammations, biliousness and diseases of the The 
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roots and tender stalks are considered to be emetic and expectorant; the leaves 
are largely employed as external application to boils and abscesses. 

Chemical Composition. — Hooper (1891) mentions the preseAce of an alkaloid and 
glycoside in the plant but no subsequent reference has been found in the literature, till recently 
when Gupta and co-workers (1951) isolated a substance of glycosidic nature from the plant 
They also confirmed the presence of traces of a substance of alkaloidal nature in the roots. 
The chemical properties of neither the glycoside nor of the alkaloid were, however, studied. 

Pharmacological Action. — The glycoside was found to exhibit low toxicity 
in mice and frogs. It stimulates all organs having cholinergic nerve supply and 
•this stimulation is antagonised by atropine. The drug produces a short initial rise 
of blood pressure followed by a subsequent and prolonged fall. The initial rise 
persists after atropine and appears to be due to initial stimulation of the heart. 
The fall of blood pressure is seen in both pithed and unpithed cats and is due 
apparently to stimulation of the cholinergic nerve endings. 

No work to substantiate its alleged therapeutic efficacy has been carried out. 
References : — 

(i) Hooper, D., 1891, Pharm. Jour., 617; (2) Gupta, J. C., Roy, P. U., Dutta, A. T., 
and Roy, G. U., 1951, Ind. Jour. Med. Res., 255. 

ENTADA PUBSAETHA DC. (Leguminosie) 

Syn. Entada scandens Benth. 

Vern. — Hind. — Chian, Gila; Beng. — Gilagach; Assam. — Gila-lewa; Bomb. — 
Gardal; Tam. — Chillu, Sillu; Tel. — Gilatige. 

It is a leguminous climbing shrub which grows in the central and the eastern 
Himalayas at altitudes of 4,000 ft. above sea level. It is also found in the damp 
forests of Eastern Bengal, Bihar and Orissa, in the forest regions of the Eastern 
and Western Ghats, and in the hilly fore.st tracts of the northern districts of Bengal 
and the Deccan. The pods of this plant are several feet long and about 3 to 5 in. 
wide. The seeds, largely employed for crimping linen in Bengal and in the Uttar 
Pradesh are about 3 to 4 centimeters in diameter and discoid in shape. The outer 
covering of the seed, about 1/16 of an inch thick, is tough, horny, chestnut 
coloured and shining in appearance. The white kernels of the seeds are eaten by 
poor people who first soak them in water and subsequently roast them. If taken 
otherwise, these seeds produce toxic symptoms such as vomiting and drowsiness. 
Mentions has also been made with regard to its medicinal properties as a house- 
hold remedy. Some hill tribes of India use the seeds in the same way as soap 
to wash their hair. A paste prepared from the seeds is applied locally to in- 
flammatory swelling of the glands. A poultice made from the kernel applied 
locally, is believed to relieve colicky abdominal pains. The seeds are also used as 
a fish poison in certain parts of India, in South Africa and in the Phillippine 
Islands. 

Chemical Composition. — Rosenthaler (1903) isolated two saponlns, Entado saponin A 
and B with molecular formula, C1SH22O10. Besides these, 8 per cent of a fixed, oil watf 
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extracted from the kernels of the seeds. Bacon (1906) obtained 7 to 10 per cent, of saponin 
as white amorphous powder from the bark. Bacon and Marshall (1906) found this saponin 
to be highly toxic to rabbits and guinea-pigs and also observed its powerful haemol>i;ic 
properties. The saponin kills amoeba and some flagellates found in tap-water and in the 
water of stagnant ponds. It was noted, however, that air bacteria grow abundantly in a 
solution of the crude saponin. In many of their chemical properties the two saponins are 
identical. Both of them are white amorphous su!)stances with a sharp taste, slightly acid 
to litmus, soluble in water and alcohol but insoluble in ether, chloroform, benzene and 
petroleum ether. They are precipitated by basic lead acetate. With concentrated sulphuric 
acid, they give brown coloration and with dilute hydrochloric acid they undergo hydrolysis. 

Pharmacological Action. — Both the saponins isolated from E. pursaetha 
have identical actions and are almost equally toxic. The saponins are much less 
toxic to paramaecia and non-toxic to mosquito larvae. The main action is upon 
the haemopoietic system where they cause haemolysis of the red blood cells. A 
sharp fall of blood pressure was observed in experimental animals after doses of 
saponins, varying from 0.0005 to 0.002 gm. per kilo body weight. The fall was 
associated with an increase in the volume of the intestines, and to a lesser extent 
of the kidneys. The fall of blood pressure may partly be the result of the dilata- 
tion of the vessels of the splanchnic area and partly due to the depressant effects 
on the myocardium of the heart. The fall in blood pressure was absent in 
atropinised animals. The saponins have depressant effects upon the respiratory 
system and death appears to result from respiratory failure. They have also 
inhibitory effects on the movements of unstriped muscles of the intestines and 
the uterus. 

No proper clinical trials have been carried out. 
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EUPHORBIA PILULIFERA Linn. (Euphorbia^ese) 

Vern. — Hind. — Dudhi; Beng. — Bura kern; Tam. — Amu-patchay-arissi; 

Tel. — Nanabeeam; Guj. — Dndeli, 

E. pilulifera is an annual herb w^hich occurs throughout the hotter parts of 
India. In the indigenous system of medicine, it has a great reputation and is 
believed to be a sovereign remedy for diseases of the respiratory tract in general, 
especially cough, coryza, bronchitis, asthma, etc. Many years ago it attracted the 
attention of the Western physicians who came to India and it was through their 
influence that the drug was introduced into Europe somewhere about 1884. The 
alcoholic extract of the whole plant is used in medicine even to this day though 
not to the same extent as before. It is also claimed to be a useful remedy in 
dysentery and colic and has been largely used against worms in children. 

Chemical Composition. — Hooper investigated the chemical compo-sition of the drug long 
ago but could not find any active principle to which the specific properties of the drug could 
be ascribed Later, the chemistry of the drug was worked out more thoroughly and gallic 
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acid, quercetin, a new phenolic substance, traces of an essential oil, traces of an alkaloid, etc., 
liavc been isolated. 

Pharmacological Action.— ‘Marssct (1928) studied the pharmacological action of 
euphorbia extract and found that it had a depressant action on the heart and respiration and 
produced a relaxation of the bronchioles by its central action. Dikshit and Kameswar Rao 
(unpublished) (1931) investigated the action of this drug. They find that the liquid 
extract of euphorbia (P.D. & Co.) is irritant to the mucous membrane of the stomach, 
a dose of 2 c.c. of the extract producing vomiting in animals. Intravenous injections do not 
produce any vomiting showing that the drug is a true local irritant. In animals under 
urethane anaesthesia, intravenous injections of small doses of euphorbia extract produce 
bronchodilation which is much more prolonged than that produced by small doses of 
ei)incphrine. The extract has also been found to have a depressant action on the cardio- 
vascular .system in general ; the musculature of the heart is slightly depres.sed. 

Therapeutic Use.s. — Euphorbia has been used in Western medicine for a 
fairly long time but the clinical results obtained do not show that it is likely to be 
a promising drug. Its pharmacological action so far investigated indicates that 
its use in spasmodic conditions of the re.spiratory tract at least is rational. 
The drug is often used indiscriminately in all sorts of respiratory diseases and 
hence the desired effects of the drug are often not manifested. This probably 
explains the many conflicting reports recorded as to the efificacy of the drug. It 
appears to have no advantage over many of the well-known remedies used in 
respiratory affections. 

References ; — 

(i) Marsset, 1928, quoted by Solis-Gielhen's Pharmacotherapeutics, published by 
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GYMNEMA SYLVESTRE B.Br. (Asclepiadacese) 

Vern. — Arab. — Barkista; Beng. — Gadalsliingi, Medashinge, Meshasingi: 
Bomb. — Kavali, Wakandi; Eng. — Periploca of the woods, Small 
Indian Ipecacuanha; Hind. — Chhoiadudhilata, Gurmar, Medhash- 
ingi, Meshasingi; Pers. — Kakar singi, Kakra singi, Kista; Sans. — 
Ajaballi, Ajaghandini, Ajashrangi, Karnika, Mesharingi, Nandiv- 
ruksha, Vrikshikali; Tam. — Adigam, Ayagani, Kogilam, Shiruku- 
rinja; Tel. — Podapatri, Putlapodra; Urdu. — Kakar singi, Kakra- 
singi, Mendha singi. 

G. sylvestre is a stout, large, woody, climbing plant which grows abundantly 
in central and southern India and is also distributed to Tropical Africa. The plant 
has been described in the Hindu Materia Medica as an anti-periodic, stomachic, 
and diuretic. Susruta describes it as a destroyer of ‘madhumeha^ (glycosuria) 
and other urinary disorders. About a hundred years ago, Edgeworth noticed that 
when leaves of this plant were chewed, the power of the tongue to appreciate 
the taste of sugar and all saccharine substances was abolished. This was confirmed 
later by Hooper who discovered that the leaf also had the valuable property of 
t:dii^letely removing the taste of bitter articles such as quinine. The loss of 
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these sensations lasts only for one to two hours and not for 24 hours as was 
stated by Edgeworth. The root of the plant has a reputation among the Hindu 
physicians as a remedy for snake-bite. The powdered root is generally applied 
locally to the part bitten and a decoction is administered internally. 

On account of its property of abolishing the taste of sugar it has been given 
the name of ‘gur-mar' meaning ‘sugar destroying’ and the idea has gained ground 
in some quarters that it might neutralise the excess of sugar present in the body 
in diabetes mellitus. In Bombay and central India it has been used as a remedy 
against this condition and wonderful results have been claimed. 

Chemical C'omi*osition. — Hooper (1887) made the first systematic examination of the 
leaves. He isolated two resins, the resin insoluble in alcohol forming the larger proportion. 
The resin soluble in alcohol was said to leave a tingling sensation in the throat. There was 
no tannin. He had also isolated an organic acid said to be a glycoside and to possess anti- 
saccharine property. It was designated as gymnemic acid and the formula C;j2H5.iOi2 was 
given to it. It was present to the extent of 6 per cent. A new bitter principle, some 
tartaric acid and calcium oxalate were also isolated. Power and Tulin (1904) next took 
up the subject and made a thorough investigation of the leaves. They isolated hentriacontane 
C31II04, quercitol and gymnemic acid. The gymnemic acid was purified and analysed; they 
showed that it did not possess any anti-saccharine properties and was not a glycoside. Chopra, 
Bose and Chatterjee (1928) i)reparcd difi'erent fractions from the leaves, isolated the gymnemic 
acid and prepared a sodium salt of the acid for both pharmacological and clinical trials. They 
also isolated some enzymes and tested their sugar-hydrolysing action. Recently, Mhaskar 
and Caius (1930) have made a detailed chemical investigation of the leaves of G. sylvestre. 
The air-dried leaves yielded, after ignition, 11.45 cent, of inorganic matter consisting of 
alkali, phosphoric acid, ferric oxide and manganese. Two hydrocarbons, hentriacontane and 
pentatriacontane, chlorophyll a and b, phytol, resins, tartaric acid, inositol, anthraquinone 
bodies and gymnemic acid were also identified. They could not find any water-soluble or 
alcohol-soluble substance in the leaves which had the property of dissolving glucose in vitro^ 
nor any chemical body resembling insulin. 

Pharmacological Action. — The action of the enzymes isolated from G. sylvestre was 
studied in vitro on both cane sugar and glucose. The sugar solutions were made up to a 
definite strength and then mixed with the powdered leaves of the plant and also with the 
enzyme isolated from the leaves. The mixtures were kept in an incubator at 37“ C for 48 hrs. 
and estimations were made at regular intervals to see if any changes occurred. The following 
results were obtained: 

(а) The reducing substance present in the leaves was found to be 0.337 per cent. 

(б) In the cane sugar solution mixed with the powdered leaves, hydrolytic action 
commenced within 2 hours and was completed in 18 hours. The same result was obtained 
in the cane sugar solution mixed with enzyme isolated from the leaves. 

(c) The powdered leaves of G, sylvestre were found to have an oxidase action on 
glucose solution and glycolysis occurred which reduced the strength of the glucose solution 
from 2.3 to 0.66 per cent, in 29 hrs. In the enzyme isolated from the leaves no such 
action was seen. 

(d) The gymnemic acid was • found to have neither hydrolytic nor oxidase action 
when mixed with cane sugar or glucose solution. 

The effect of the drug on the blood sugar was tested on rabbits. The animals used were 
carefully selected, were all over 1.0 kg. in weight, and were of the albino Himalayan and 
the, brown Belgian hare types. A quantitative estimation of the initial blood sugar was made 
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and then the drug was given by subcutaneous injection. Two hours after injection the blood 
sugar was re-examined. Besides pure gymnemic acid, the following fractions were tried 
and the effect on the blood sugar in animals were recorded: (i) an aqueous extract of the 
powdered leaves ; (2) an alcoholic extract using 95 per cent, alcohol ; (3) an alcoholic extract 
using 70 per cent, alcohol; (4) sodium salt of gymnemic acid. In none of the animals to 
whom these fractions were given was there any reduction in the amount of sugar present 
in the blood. It may be argued that the non-reduction of blood sugar in these rabbits after 
injection of the various preparations of G. sylvestre might be due to the excess of glycogen 
in the liver of these rabbits, which by being converted into sugar lends to prevent the fall 
in blood sugar. This may of course be possible in a well-fed animal but to obviate this fallacy 
the experimental animals were carefully starved from 24 to 36 hours before the test. According 
to Mhaskar and Caius (1930), however, the leaves cause hypoglycaemia in experimental 
animals which sets in soon after the administration either by mouth or by injection. Phis 
hypoglycaemia has been explained on the assumi)tion that the drug acts indirectly through 
stimulation of insulin secretion of the pancreas as it has no direct action on the carbo-hydrate 
metabolism. These workers are also of opinion that the leaves stimulate the heart and circula- 
tory system, increase urine secretion and activate the uterus. 

Therapeutic Use.s. — The drug was tried in a number of cases of diabetes 
mellitus in order to see if it produced any reduction in the amount of sugar present 
in the blood or urine. All the patients were uncomplicated cases of diabetes and 
were kept in hospital under strict observation. They were all placed on a fixed 
diet which was strictly under control. The total quantity of urine passed in 
24 hours was carefully collected, measured and a portion of it was examined 
every day for the quantity of sugar present. The sugar content of the blood was 
also estimated from time to time, the Tasting level' of blood sugar being always 
recorded. The patients were regularly weighed during the course of treatment. 

Of the 6 cases treated, 4 were given finely powdered leaves of G. sylvestre 
in doses of one drachm of the powder three times a day. The total intake per day 
was thus 12 gm. or 180 gr. of the powdered leaves. The drug produced no 
appreciable effect in reducing either the blood sugar or the total daily output of 
the urinary sugar. The total excretion of sugar became slightly less in some cases 
towards the end of the treatment, but such variations may be accounted for by 
the restricted diet alone. The slight variation in the blood sugar may be accoimted 
for in the same way. Administration of insulin to all these cases rendered them 
sugar free. These findings, however, are not in accord with those of Mhaskar 
and Caius (1930), who are of opinion that the leaves of G. sylvestre in daily 
doses of 30 to 60 gr. (dry leaf) for a period of three months or more may reduce 
glycosuria, non-amenable to dietolherapy. It is, however, too early to give any 
definite opinion and further work is necessary to estimate the real antidiabetic 
property of the drug. 

Summary. — According to the findings of the workers of the School of 
Tropical Medicine the leaves of G. sylvestre contain a substance which has a 
hydrolytic action on cane sugar. There is also an oxidase-like substance whicli 
produces glycolysis in a solution containing glucose. The extracts made from 
the leaves as well as gymnemic acid and its sodium salts have no effect on the 
blood sugar when given by subcutaneous injections to rabbits. Powdered leaves 
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and alcoholic extracts prepared from the leaves of G. sylvestre have no effect on 
the blood or urine sugar of patients suffering from diabetes. According to 
Mhaskar and Caius, the drug appears to be useful in checking glycosuria, when 
administered in 2 to 4 gm. dosage. Further work is necessary to find out the 
real value of the drug in diabetes. 
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HEDYOTIS AURICULARIA Linn. (Rubiacefie) 

Vkrn. — Beng. — Muttia-lata; Nepal. — Gookce; Mar. — Dapoli, Gaimaril; Mai. — 
Kudal churiki; Kan. and Tel. — Nela-nekkare; Konkani. — Bhooya- 
nankcri; Sing. — Get-kola; Malay. — Mariguti, Kciiika, I^^erukoh batu. 

This plant grows wild in the wet lands of the Western Ghats, throughout the 
length of the Indian Peninsula from the Konkan to Cape Comorin, extending to 
Ceylon. It grows also in other parts of India where the rainfall is heavy, e.g. 
Nepal, Sikkim, the Khasia Hills, Chittagong and Eastern Bengal. In Sikkim the 
leaves are boiled with rice and used as a food. Beyond this, its use cither as an 
economic product or as a medicinal plant is not referred to in the literature. It is, 
however, very largely used as a household remedy in South Kanara for all sorts 
of bowel complaints including diarrhoea and dysentery. 

Chemical Composition. — A general examination of the plant by Dey (1930) shows that 
it contains considerable quantities of tannins, some reducing sugars and glycosides, a small 
quantity of fixed oil, a fruity-smelling ester and a basic principle precipitated by the common 
alkaloidal reagents. This basic principle is found to occur in all parts of the plant, the roots 
containing the largest amount. An assay of the alkaloids shows that the leaves and stems 
contain O.i per cent, and the roots 0.3 per cent, approximately. The air-dried powdered roots 
which arc selected for detailed examination, yield to petroleum ether 1.1 per cent., to ether 
2.6 per cent., to alcohol 8.9 per cent, and water 7.7 per cent, of the extracts respectively, , The 
alcoholic extract has been found to contain the whole of the alkaloids. One of the alkaloids 
has been purified and its hydrochloride has been prepared. The hydrochloride dissolves in 
water and alcohol with a bright bluish green fluore.scence. 

Dey and co-workers (1933) found that the roots contain an alkaloid heydyotine, 
CieH 2203 N 2 . It is a golden yellow base which is stable when suspended in water but changes 
colour on drying, Ratnagiriswaran (1941) on chemical examination of the roots and stems of 
the plant has shown the presence of the following constituents in the plant: Fatty matter 
yielding on saponification stearic and linolic acids, a plytosterol, alizrin, oxalic acid, glucose, 
a new crystalline alkaloid aurictilarine, C42H65ON6, m.p. 2I0°C. and amorphous bases. 
Auricularine is different from the alkaloid hedyotine isolated previously from the same plant 
and unlike the later auraculine is a crystalline base with definite chemical characteristics. 

Pharmacological Action. — No systematic pharmacological study of the alkaloids has 
been carried out but it has been shown that they are not very toxic. 

Therapeutic Uses. — Bhandarkar (1929-30) has carried out clinical trials 
with the drug both in the form of a bolus of fresh green leaves and as a decoction 
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of the whole plant. He claims very satisfactory results in dysenteries with or 
without £. histolytica in the stools. According to him even cases which proved 
refractory to emetine injections, stovarsol, bismuth, kurchi, bael, etc., responded 
to the regular administration of the liquid extract of //. auricularia (Hedaurin). 
As the drug is not toxic, it can be given to small children without harm. Striking 
results were also obtained in cases of acute and chronic colitis, and in early cholera. 
The drug was tried during an outbreak of cholera in the Madras Presidency and 
it is said to have acted almost as a specific. Other observers, however, are inclined 
to believe that the drug is not so useful in the treatment of amoebic dysentery 
as it is claimed to be. Dikshit (unpublished) found that claims made for 
Hedaurin in the treatment of amoebic dysentery cannot be substantiated. He 
tried the drug in eight cases of amoebic dysentery with little benefit. The 
entamoebae were found in fairly large numbers in patients who received Hedaurin 
for more than four days. The drug may be of use in diarrhoea but here the action 
in all probability is due to the large amount of tannins present. 
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HELICTEBES ISOBA Linn. (Sterculiaceae) 

The East Indian Screw Tree 

Vern. — Aral). — Altwaallatu ; Beng. — Antamora, Atmora; Bomb. — Kawwi, 
Kevana, Kewan, Khiran; CP. — Bottuka; Guj. — Murdasing; Hind. — 
Bhendu, Kapasi, Maraphali, Marosi; Mar. — Kezvan, Muradsing; 
Mai. — Ishvaramuri, Kaivalanara, Kaiyuna, Valambiri; Mad. — 
Valambiri; N.W.P. — Bhendu, Marorphali; Pers. — Kishtburkisha, 
Pcchaka; Punj. — Kupasi, Marorphali; Sind. — Vurkati; Sans. — 
Avartani, Mrigashinga; Urdu. — Marorphali. 

It is a tall shrub or a small tree resembling the common hazel found through- 
out central and western India as far west as Jammu, the central Peninsula and 
Ceylon. It has bright red and showy flowers which appear in the rainy season. 
The capsule has long been employed medicinally in India and is still one of the 
commonest bazar drugs in most parts of the country. It is chiefly employed in 
intestinal complaints, entering into most of the prescriptions in the indigenous 
systems of medicine for colic, flatulence, diarrhoea, etc. According to Ainslie it is 
also used by the Hindu physicians as a remedy for offensive sores inside the ear. 

Chemical Composition. — ^The pods were analysed long ago by Dymock but he was unable 
to find any active principle. Recently, they were re-analysed by the department of chemistry, 
Calcutta School of Tropical Medicine. Besides a quantity of demulcent substance and tannins 
nothing of any note could be detected. 
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Therapeutic Uses. — The pods are used even to this day in some parts of 
India, specially the Bombay State, in the treatment of chronic dysentery. They 
are roasted and are mixed with a number of other ingredients. Some of the 
patients who have tried them bear testimony to the fact that the symptoms are 
considerably ameliorated. Apart from this, no definite improvement in the 
microscopic characters of stools could be found. In proved cases of amoebic 
dysentery, it does not appear to bring about any marked improvement. 


HEBPE8TIS MONNIERA H.B. & K. (Scrophulariacese) 

Vern. — Bomb. — Bama; Eeng. — Adha-lnrni, Dhop-chamni, Brihmi-sak; 

Hind. — Baranibhi, Barahmi, Jal-nim, Safed charnni; Sans. — Brahmi, 
Manduki; Mal.~Bcami; Tam. — Bcami, Nirpirimic, Nir-hrami; 
Tel. — Samhrani chettu. 

This is an annual creeping plant, found in moist places near streams or on 
the border of tanks throughout India. The root as well as the stalks and leaves 
arc used in the Hindu medicine. It is considered to be a nerve tonic, and useful 
in insanity and epilepsy. It has been frequently mistaken for Hydrocoiyic asiatica 
(Umbelliferae) known in the vernacular as 'thol-kuri' ; both these plants are 
known by the name of ‘brahmi’ in many places. 

Chemical Composition. — Samples of the drug from different sources were analysed by 
Bose (1931). It was found that all the .specimens contained an alkaloid in varying propor- 
tions. The alkaloid could be extracted by macerating the drug with etbcr-cbloroform mixture 
in the cold. In the case of rectified .spirit, prolonged maceration was reciuircd for complete 
exhaustion. Only about O.OI per cent, of the alkaloid could be isolated by treatment with 
l)oiIing water but when treated with a mixture of glycerol and water, a larger quantity 
(0.02 per cent.) of the alkaloid could be isolated. Basu (1944) from the whole plant isolated 
three new bases: Bi oxalate m.p. 33o''C., plantinic chloride m.p. ioo-TOi®C. ; B2 oxalate m.p. 
l8o®C., plantinic chloride m.p. above 300'’C., hydrochloride m.p. 96°C. ; B« plantinic chloride 
m.p. 204®C. A hitherto undescrihed .sterol-like l>ody, C2fiHiG0.H20, m.p. has also been 

isolated. It was also observed that the fresh samples of the drug* do not contain any appreci- 
able quantity of the alkaloids B2 and Ba, while old samples preserved in the hot climate of 
Benares predominantly consisted of Bz and B3. Bi and B2 can be extracted by shaking with 
immiscible solvents whereas B3 is a water soluble base. The sterol isolated from the leaves, 
C26H46O.H2O, is saturated but gives all the colour reactions of sterols and has no saponi- 
fication value. It forms a digitonitc. Later Basu (1947) isolated the main alkaloid in pure 
crystalline form and gave the name herpestine to it. It is a diacidic base having the molecular 
formula, CS4H46N2O6 and m.p. ii6-i7°C. 

Pharmacological Action. — The alkaloid obtained from H. monntera for which the name 
*brahmine* is suggested, has been studied by Bose and Bose (1931)- They find that it is 
highly toxic. Frogs are killed within 10 minutes with a dose of 0.5 mg. per 100 gm. body 
weight Rats and guinea pigs are killed within 24 hours with a dose of 25 mg. per kilo, body 
weight. A dose of 0.5 mg. per kilo, body weight of cat produces a fall of blood pressure. 
In smaller doses, however, there is a slight rise of blood pressure due to vaso-constriction 
and stimulation of the cardiac muscles. The respiration is stimulated in small doses. Plain 
muscles like that of the small intestines, uterus, etc., are stimulated in dilutions of 1 in 
2,00,000 to I in 5,00,000. In therapeutic doses, the alkaloid resembles strychnine in action. 
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Therapeutic Uses. — Bose has used powdered dried leaves of the Brahmi 
plant with very satisfactory results in cases of asthenia, nervous breakdown and 
other run-down conditions. According to him, the drug has many advantages 
over strychnine. It is less toxic than strychnine and will not produce the reflex 
irritation which is often noticed if nux vomica or strychnine is administered for a 
long time. Furthermore, IT, monniera is a direct cardiac tonic whereas strychnine 
only indirectly stimulates the heart. In view of the above findings, a further trial 
of the drug seems very desirable. The quantity of the alkaloid, however, appears 
to be very small in the leaves. 

References : — 

(i) Dose, K., and Bose, N. K., 1031, J(^ur. Ind, Med. Assoc, i, October; (2) Basu, N. K., 
and Walia, J. S., 1044, Ind. Jour. Pharm., 4; (3) Basil, N. K., and Pabrai, P. N., 1947, 
Quart. J. Pharm. Pharmacol., 137. 


HOLABRHENA ANTIDYSENTERICA Wall. (Apocynacese) 

Kurchi, Conessi or Telucherry Bark 

Vern. — Arab. — Lasanulaasafinihnttrr, T ivraja ; Assam. — Dude or y ; Beng. — 
Kurchi, Titaindarjau; Bihar. — Indcrjantulkh, Indrajah, IJsanulo- 
sufir; Bomb. — Dolakura, Dowla, Kura, Pandhrakura; Hind. — 
Dhudi, Hat, Karchi, Kari, Karra, Kaura, Kaurcya, Karvaindarjau, 
Kora, Kura, Kuar; Kash. — Kcor^ Kewar, Kor; N. W. P. — 
Kuar, Kuer, Kura, Moriya; Pers. — Indarjavctalkh, Tukhmeaharc^ 
talkh, Zahanekunjashctalkh; Punj. — Kaxmr, Kezvar, Kiam, Koeva, 
Kogar, Kura; Tam. — Erukkalamipalai, Indraham, Kasappiiveopakii, 
Kalingam; Tel. — Amkudu, Chedukodisc, Girimalika, Istarakupala, 
Kakakodise, Kodaga. 

H. antidyscnterica is a small deciduous tree with white flowers. It is a native 
of the tropical Himalayas, going up to an altitude of 3,500 ft.; it is also found 
throughout the dry forests of India, even as far south as Travancore. It is also 
met with abundantly in Assam and in the Uttar Pradesh. The seeds are called 
‘indrayava’ or ‘Indra's seeds’ in Sanskrit; in Persian it is known as ‘indar-javc" 
talkh’ and it is well-known in Arabian medicine. 

The plant is fabled to have sprung from the drops of ‘amrita’ or water of life which 
fell on the ground from the bodies of Rama’s monkeys, which were restored to life by 
the God Indra. This plant was often confused with another of the same family called 
Wrightia tincioria which is medically inert. Linnaeus was originally responsible for this 
confusion but it was rectified by Brown (1809), who revised the whole of the Apocynaceae 
family. Although differentiation between H. antidysenterica and Wrightia finctoria has thus 
been made for nearly a hundred years, yet they are often mistaken for one another and this 
fact probably accounts for the drug having fallen into disrepute. Wrightia tinctoria, how- 
ever, has white jasmine-like flowers with a fragrant odour, while the flowers of Holarrhena 
are odourless. Further, the Wrightia tinctoria bark can be easily identified from its reddish 
brown colour and its smooth appearance as compared with the Holarrhena bark, which is 
thicker and is of a dirty white or buff colour and has a markedly bitter taste. The seeds of 
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Holarrhena resemble oats; they are very bitter and are contained in long follicles about the 
thickness of a quill. They have a tuft of hairs on the end most remote from the foot- 
stalk, whilst in the Wrightia seeds the tuft is on the end next to the foot-stalk. 

A kind of indigo dye is extracted from the leaves, and they are used as fodder in certain 
I)arts of the Punjab. The wood is white, soft, and even-grained and is used for carvings 
and for making furniture. The bark of both the stem and the root and the seeds are amongst 
the most important of the medicines of the Hindu Materia Medica. The bark is considered 
lo be a powerful antidysenleric, while the seeds are said to have astringent, febrifuge, anil- 
dysenteric and anthelmintic properties. In the Arabian medicine the seeds are considered 
carminative and astringent, valuable in pulmonary affections, tonic, lithotriptic and aphro- 
disiac. Combined with honey and saffron they arc made into pessaries which arc supposed 
to favour conception. The pharmacopoeia of India classed 11 . antidysenterica amongst the 
non-official remedies but reported very favourably on its therapeutic qualities. The Hindu 
physicians use it in the form of a fluid extract or expressed juice of the fresh plant, a com- 
pound decoction and a confection jjrepared from the bark and the seeds arc often given in 
dysentery with beneficial results. 

Chemical Composition.— A large volume of chemical work has been done on the hark 
and seed of Holarrhena both in Europe and in India. The European workers have chiefly 
studied FI. concjolensis while the Indian workers investigated the 11 . antidysenterica grown 
ill India. The total alkaloidal content of the bark has been variously reported by different 
workers .so far as the Indian variety is concerned. Cains and Mhaskar (1927) found only 
0.025 per cent, of the alkaloid in the seeds and 0.22 per cent, in the bark. Recent researches 
by Ghosh and Ghosh (1928) show that the alkaloidal content is much higher and averages 
about 1,2 per cent, of the total constituents. This is a fairly high figure and shows that it 
will be quite economical to prepare salts of the alkaloids on a commercial scale. 

Haines (1858) first isolated an alkaloid which he named ^conessinc' from the commercial 
name of the bark — ‘concssi bark’. Ram Chandra Dutt (1881) isolated the total alkaloids 
which he named ‘kurchicine’ after the vernacular name of the plant. Warneckc (1886), and 
Kanga, Aiyar and Simonsen (1925) isolated pure cones.nne from the seeds. Pyman (1919) 
isolated conessine from the bark of H. congolensis together with a new alkaloid which he 
termed holarrhenine. Ghosh and Ghosh (1928) have shown that, besides conessine, there are 
two other alkaloids present which have been designed as kurchicine and kurchine respectively. 
The alkaloid termed kurchine is characterised by having a low melting point 75°C., and it is 
the most abundant alkaloid present in the bark. 

More recently, Ghosh and Bose (1932), working in the School of Tropical Medicine, 
isolated the alkaloids kurchine and kurchicine in a pure slate. They have made a detailed 
study of the chemical composition of the free bases and of many of their important salts, 
kurchine, the base which occurs in the largest amount, is shown to have the formula C23H38N2 
and kurchicine is shown lo have the formula C20H3GON2. They are thus different from 
conessine and holarrhenine found in African Holarrhena. 

Howorth (1932) isolated norconessine and assigned C23H38N2 formula to it. Siddiqui and 
Pillay (1932) isolated from the bark three new bases conessiminc, C23H38N2, m.p. I00®C. ; 

holarrhine, C20H38O3N2, m.p. 240°C. ; and holarrhimine, C21H36ON2, m.p. i83®C. 

C20H32N2, and curchininc, C 2 iH 32 N 20 a, not reported before. Siddiqui (1934) isolated 

further two new alkaloids from the seeds and bark, conimine, C22H36N2, m.p. 130® C. and 
isoconessimine, C23H38N2, m.p. g2‘’C. Peacock and Chowdliury (1935) isolated from the 
bark a new base lettocine, C17H25O2N, m.p. 350-2®C. and from the latex, resinols lettorcsinol-A, 
C 28 H{«) 05 » m.p. 227-80® C, liltorisinol-B, C32H64.(OH)2, m.p. 1 36-37 ®C. Irani (1946) 

showed that the alkaloids in kurchi seeds are present as glyco-alkaloid which get decomposed 
during the process of extractioa 
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Kurchi Bismuth Iodide and its Preparation.— This is an orange-red powder 
containing about 27 per cent, total alkaloids and 22.85 per cent, of bismuth. It is sparingly 
soluble in dilute hydrochloric acid, water and alcohol, (i gm. base = 3.5 gm. K.B.I. approx.). 

The total alkaloids arc dissolved in dilute hydrochloric acid and then treated with 
DragendorfT-Kraiit's reagent with constant stirring until there is complete precipitation. The 
orange-red precipitate is allowed to settle and then filtered and washed thoroughly with 
distilled water. The precipitate is collected and dried at ordinary temperature. 

Dragendokff-Kraut’s Reagent. — 80 gm. basic bismuth nitrate is dissolved in 200 gm. 
nitric acid (s]). gr. 1.18) and then poured into a concentrated aqueous solution of 272 gm. 
potassium iodide and diluted to a litre. {N.B , — For K. B. I. we found it better to use the 
solution diluted to 500 c.c.). 

Pharmacological Action of the Alkaloid. — Kiedel (1878) found that 
conessine depressed the centres in the brain for conscious sensation and for the 
initiation of voluntary movements. Bum (1915) stated that conessine and 
holarrhenine arc cardiac poisons as perfusion of the isolated heart with them causes 
the heart to come to a standstill. Giemsa and Halberkahn, on the other hand, did 
not find similar cfifects. It would appear from these that the pharmacological action 
of the holarrhena alkaloids required further careful study and this was undertaken 
by the author. The results of this work arc brieily summarised below. 

Conessine; Action on Protozoa . — Brown (1924) appears to have been the first worker 
to study the amoebicidal properties of conessine. He tested the action of the alkaloid on cultures 
of pond amoebae and found that it had distinctly letlial effects on this organism. When it 
was incorporated with the culture medium in strengths of i in 10,00,000 it inhibited their 
growtli. Experiments with mice showed conessine to be 50 per cent, less toxic than emetine 

but its subcutaneous administration in medicinal doses produced local necrosis. On the 

other hand, he found that it can be safely given by mouth in large doses. Although the 

alkaloid exerted some toxic action in vitro on the bacilli of the dysentery group, it did not 

appear to produce any effect in bacillary dysentery in man in ordinary therapeutic doses. 
Henry and Brown (1923) while testing the tannins obtained from the H. antidysenterica 
bark and also those from i])ecacuanha against the free-living ciliate protozoon, Glaucoma, 
found both of them to be highly toxic to this ciliate. Chopra and his associates (1927) showed 
that conessine killed free-living amoebae, proteus and limax, in dilutions of i in 2,80,000. Its 
action on the vegetative forms of E. histolytica was tested on the dysenteric stools of 
experimentally-infected kittens. In mucus flakes in such stools motile amoebae were killed 
in dilutions of i in 2,80,000 in 8 minutes in the presence of an alkali and in 18 minutes in 
the absence of alkali, as compared with i in 2,00,000 of emetine. Conessine produced little 
effect upon Trichomonas hoyninis but was markedly lethal to the coprozoic flagellate protozoon, 
Bodo caudatus, killing it in dilutions of i in 2,80,000 as compared with i in 20,000 of emetine. 

Local Effects. — Subcutaneous or intramuscular injections of conessine salts are painful 
and set up a marked oedema and swelling of the area round the site of injections. There are 
signs of congestion and hyperaemia of the tissues at the site of injection, but no haemorrhage 
or necrosis of tissues was observed even when a 6 per cent, solution was injected. The effects 
were visible a few hours after the injection, began to show signs of resolution after 24 hours 
and disappeared almost entirely after 48 hours. 

Alimentary System. — Conessine has a bitter taste. When given by the mouth it appears 
to have a depressing action on the digestive ferments. The action of ptyalin, pepsin and 
trypsin is inhibited by it. The preparations of H, antidysenterica should, therefore, be 
preferably given two hours after meals so that the digestion is as little interfered with as 
possible. Intravenous injections of conessine stimulate the peristaltic movements of animal 
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intestines in situ. The tone of the muscle of isolated pieces of gut is increased. This is 
probably the reason why preparations made from the bark produce looseness of the bowel. 

Circulatory System. — ^In large doses, this alkaloid has a depressant action on the 
aiiriculo-ventricular bundle in the frog, the heart beats being markedly slowed and there being 
one beat of the ventricle to 3 to 5 beats of the auricle. Later, the auricles beat quite 
independently of the ventricles, complete heart block being established. Turtle’s heart perfused 
with conessine showed marked slowing and decrease of amplitude of the beats. In the 
mammalian heart, small doses produced a temporary increase in both auricular and ventricular 
contractions, but this was quickly followed by depression. In the cat the heart was visibly 
slowed after 2 mg. given intravenously. When repeated injections were given the heart 
became irregular. , After large doses a definite heart block is produced, fibrillation and finally 
stoppage of the ventricles takes place. Isolated mammalian heart is depressed by conessine in 
such dilutions as i in 60,000 to 1,00,000. Conessine appears to act on the fibres of the 
auriculo-ventricular bundle causing slowing and increase of diastolic pause, arrhythmia and 
finally heart block. Intravenous injections of conessine invariably produce a marked and 
persistent fall of blood pressure after a slight momentary rise. With very small doses such 
as 0.25 to 0.5 mg., there is a tendency to recovery after the fall but with higher doses the 
fall is more or less persistent, the blood pressure not regaining its normal level for a very 
long time. 

Respiratory System. — There is a preliminary stimulation followed by slowing. With 
large doses, the respirations become slow and shallow and finally stop earlier thjui the heart. 

Nervous System. — Conessine has a well-marked narcotic action on frogs, 15 mg. 
injected into the lymph sac of an animal producing paralysis and loss of all reflexes in 
10 to 20 minutes. In mammals narcosis is not produced even after large doses. A 5 per cent, 
solution dropped into the eye of a rabbit produced irritation followed by complete anaesthesia 
in 6 to 12 minutes. 

Kurchicine. — ^The alkaloid kurchicine is a general protoplasmic poison like emetine. The 
M.L.D. in V'hite mice is 3^ 12 mg., in guinea-pigs it is 64.3 mg. per kilo, body weight. 
Intravenous injections of the hydrochloride of kurchicine in animals produce a well-marked 
fall in blood pressure. The heart is depressed but this depression cannot totally account for 
the fall in blood pressure. With toxic doses there is definite slowing of the heart followed 
by complete heart block, probably due to the direct depressant action of the alkaloid on 
the auriculo-ventricular bundle. The alkaloid produces a marked dilatation of the vessels 
of the splanchnic area. The respiration is at first slightly stimulated, probably secondary 
to the fall in blood pressure, but with large doses it quickly stops, the heart goes on beating 
for a long time after. The plain muscles of intestine and uterus are stimulated even in as 
high a dilution as i in 5,00,000. 

Total Alkaloids. — The action of the total alkaloids has been carefully investigated 
in view of the powerful action of conessine on the heart muscle. If the action 
of the total alkaloids on the heart was the same, it would make one hesitate to administer 
them in large doses. Any limitation of dosage would defeat the end we have in view, i.e,, to 
a concentration of these alkaloids in the large intestine, sufficient to kill the amoebae in spite of 
the acidity that was present in the gut contents or in the surface tissues. 

(a) Circulation*. Small doses, 2 mg. injected intravenously into the saphenous vein of 
a cat weighing 2 kilos, caused a persistent fall of blood pressure, but without any alteration 
in the intensity or frequency of the heart beat. In much larger doses, there was slowing of 
the heart beat. Perfusion through the isolated heart rarely showed any effect on the frequency 
or force of the contraction. Doses of 2.5 mg. in a cat of 2 kilos showed no alteration in 
the auricular and ventricular contraction as seen in myocardiographic tracings. Although 
there is a marked rise in pulmonaiy pressure with conessine and holarrhenine, the rise is only 
slight when the total alkaloids are injected into the animal, 
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(b) The Volumes of Various Organs and Structures in the Body: The limb volume 
and that of the liver, spleen and kidney were all decreased after intravenous injections of the 
total alkaloids, indicating that vaso-constriction was occurring at these sites. On the other 
hand, there was a very marked increase in the intestinal volume with complete inhibition of 
intestinal movements. From these results it can be reasonably concluded that the fall in 
blood pressure is due to dilatation of the intestinal vessels and to a lesser extent to engorge- 
ment of the lungs. 

(f) Local Effects on Intramuscular or Subcutaneous Injections: When a 6 per cent, 
solution was injected into the tissues no haemorrhage or necrosis was observed but a good 
deal of oedema at the site of the injection. The oedema was most marked after 4 hours and 
began to disappear after 24 hours and disappeared completely within 48 hours after the 
injection; hyperaemia and oedema were caused most probably by the acidity of the salt 
of the alkaloids; 1 to 2 gr. of the salts of the total alkaloids give rise to a certain amount 
of pain. There were no signs of bruising (haemorrhages) as is seen with emetine nor 
necrosis as with quinine. 

(d) On the Uterus: The total alkaloids have very little effect on the excised uterus 
or on the uterus in situ except in strong concentrations which it is impossible to attain in the 
circulating blood. The alkaloid kurchinc with a low melting point is the most powerful, 
causing contractions in a concentration of 1,50,000. Most alkaloids circulate in the blood at 
a concentration of i in 1,50,000 to i in 5,00,000. Therefore, these alkaloids would have 
little or no effect if given to a pregnant woman. 

(e) Even 2 gr. of the total alkaloids repeatedly given intramuscularly do not produce 
the bodily and mental depressions as are observed with emetine. 

From the clinical experiences of nearly two years the following data 
was gathered regarding these alkaloids. There is no emetic or depressant 
effect when 20 gr. of the kurchi bismuth iodide are given daily for 10 or 
even 15 days. The pulse remains normal in frequency, tension and rhythm. There 
is no alteration in the heart sounds, even in a case of cardiac disease. The drug 
does not produce irritation of the alimentary canal and diarrhoea as is the case with 
emetine. If diarrhoea does occur, there is generally a reason such as a co-existing 
bacillary infection by the B, dysenteriae (Flexner or Strong). 

Therapeutic Uses. — (a) Bark, SeedsS and their Preparations: The seeds 
are considered to be serviceable in dysentery, diarrhoea, fevers, flatulence, 
bilious affections, etc. In the treatment of haemorrhoids they are given in the form 
of a decoction made with milk and are regarded as most efficacious. Tnd^ayava^ 
powdered or infused in warm water, has been found very useful in mild forms 
of dysentery complicated with worms in children. The bark, however, has enjoyed 
much more reputation than the seeds. It has often been mentioned in 
the Hindu medicinal books such as ‘Susruta', ‘Bhavaprakasa' and the 
'Nighantu’ and in all these books it has been awarded a very high place 
amongst the known anti-dysenteric remedies. That it is really a valuable remedy for 
dysenteric affections has been borne out by the statements of many medical 
practitioners both Indian and European. As early as 1881 R. C. Dutt recorded 
clinical cure of several cases of acute and chronic dysenteny by the administration 
of extract made from the bark. Tull Walsh (1891) referred to the use of the 
bark with satisfactory results. Kanai Lai Dey (1896) was so convinced of its 
therapeutic value that he advocated its inclusion in the British Pharmacopoeia^ 



nOLARRHENA ANTIDYSENTERICA 


347 


The Indigenous Drugs Committee, seeing the enthusiastic reports given in the 
Indian Phamacopoeias, decided to determine the real merits of the kurchi bark 
in the treatment of dysentery. The procedure adopted by the committee, was to 
issue standardised drug to hospitals and dispensaries and to collect reports regarding 
its efficacy in various types of bowel complaints. Report received from time to 
time were very encouraging and left the impression in the minds of the members 
of the Committee that the medicine had indeed got some real anti-dysenteric 
properties. Waring said that it was almost a specific in chronic dysentery and all 
varieties, whether acute or chronic and whether complicated with fever or 
uncomplicated, were benefited by it. Koman of Madras reported that in the 
dysenteries of both children and adults, the liquid extract of kurchi bark 
gave very satisfactory results in almost every case. 

H, antidyscntcrica has lately been tried somewhat extensively in the treatment 
of amoebic dysentery. The remedy was at first used in the form of an infusion 
of the root bark; this, however, is very bitter and most unpalatable. Burroughs 
Wellcome & Co. have put ‘tabloids’ made from the bark on the market and in this 
form it is easily taken and has been combined with emetine treatment with beneficial 
results. According to Knowles (1928), the simultaneous administration of emetine 
hypodermically and tabloid of kurchi bark orally is of marked value in the 
treatment of amoebic dysentery. Caius and Mhaskar (1927) had satisfactory 
results with powdered whole bark. Knowles and others (1928) tried kurchi orally 
in 16 patients; 10 patients were put on liquid extract of kurchi and the remaining 
6 patients on ‘tabloids’ of kurchi bark (B. W. & Co.). The ratio of probable 
cures to failures in his series is surprisingly high for so simple a remedy ; the 
treatment involves no injections and has the additional merit of not developing 
toxic symptoms. With the ‘tabloid’ product the dose could be pushed to 60 gr. 
a day without discomfort. With the liquid extract, 10 dr. a day can be given for 
10 days without the patient compkiining of any symptoms. In the treatment of 
acute cases, the improvement was less rapid than emetine but cure appeared to 
be much more permanent. A standardised extract made from the bark is now on 
the market, one dr. (4.0 c.c.) containing roughly a gr. of the total alkaloids. The 
author has used this extract in doses of 2 dr. 3 times a day for 4 to 5 weeks either 
by itself or in combination with Plantago ovata (Ispaghula) in the treatment of 
very chronic cases of amoebic dysentery with beneficial results. No untoward 
symptoms or cumulative toxic effects were produced. Even in patients suffering 
from bacillary dysentery the symptoms are markedly benefited. Besides 
the anti dysenteric properties of Holarrhena, a firm belief exists in the Uttar 
Pradesh that the bark has very good antimalarial properties. With a view to 
confirming the truth of the statement large doses of bark extracts as well as of 
the alkaloids were given to patients suffering from amoebic dysentery who 
had coexisting malaria ; in none of these cases was any effect produced either in 
the clinical symptoms of the disease or on parasites in the blood. 

(&) The Alkaloids , — The different active principles obtained from the bark 
and seeds have been tried from time to time by individual workers in the treatment 
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of dysentery. Kurchicine has been prescribed both in the form of powder 
and in solution. The powder was administered in dosage of 2-5 gr. and the 
solution was prepared by dissolving 2 gr. of the alkaloid in one ounce of water by 
addition of a little acetic acid. From his experience and that of Giates who 
treated 7 cases, he declared that kurchicine was a valuable antiperioSic in no way 
inferior to the cinchona alkaloids. 

Conessine has been tried in cases of dysentery by many workers. Willxnore 
(1923) treated 2-3 cases refractory to emetine with injections of conessine without 
favourable results. Caius and Mhaskar (1927) administered an aqueous solution 
of conessine hydrochloride (10-20 mg. of alkaloid per ounce) three times a day, 
the total amount of the drug administered being 30 ounces daily. Ten cases were 
treated in all, of which 2 were actually cases of amoebiasis. In daily doses of 
60 mg. continued for 6 days no toxic symptoms were observed. Six of these cases 
proved refractory but the amoebic cases did well. Recently, Knowles and his 
colleagues (1928) tried conessine intramuscularly in 9 cases showing vegetative 
E. histolytica in their stools in the Carmichael Hospital for Tropical Diseases. 
The stools were examined in most cases for 10 consecutive days after 
the treatment was over and this was taken as a criterion of cure. The results 
obtained were not very promising even in cases where the drug was used in 
2 gr. doses daily. 

Chopra, as the result of his researches from pharmacological point of view, 
commenced using the total alkaloids of H, antidysenterica — ‘kurchi alkaloids' — in 
the treatment of acute amoebic infections by intramuscular injections. The results 
were very gratifying and showed that in acute cases, the total kurchi alkaloids 
were as powerful as emetine in their immediate effect on the symptoms as well as 
in their curative value, in such doses as 1 gr. daily. The intramuscular injections 
produced inflammation and swelling of the parts and were accompanied by consider- 
able pain in some cases. They did not, however, produce any of the general 
toxic effects usually met with when emetine injections are given, especially for 
prolonged periods. Some of the patients complained of a momentary sensation 
of flushing of the face and a feeling of heaviness in the head soon after the injection 
was given, but these quickly passed off. 

Intramuscular injections of the total alkaloids, although they were effective 
against acute amoebic dysentery, did not produce very satisfactory results in 
chronic and long-standing cases. It was, therefore, considered advisable to give 
the alkaloids by mouth in view of the facts that preparations of H, antidysenterica 
bark given by the oral route were much more effective in chronic cases. This led 
to the preparation of a bismuth iodide compound of the total alkaloids. 

Kurchi Bismuth Iodide.— Dale and Dobell (1917) first showed the value of 
emetine bismuth iodide in the treatment of chronic amoebic infections, and got 
constant curative results by this method of treatment. Their results held good 
when dealing with young soldiers in England, but the drug was not so successful 
when dealing with the class of cases met wdth in India. Knowles (1928) clearly 
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brought out this point in his paper by the numerous failures he had with all the 
different combinations of emetine he used in the treatment of these chronic cases. 

Acton (1921) first pointed out the importance of the hydrogen-ion concentra- 
tion (pH) of the solution on the behaviour of Paramecium caudatum towards the 
cinchona alkaloids. He found that both emetine and quinine were ten times more 
powerful in an alkaline substrate of pH of 8 than in an acid substrate of pTI of 6, 
The stools of patients suffering from acute amoebic dysentery arc markedly acid 
in reaction and the failures in treatment with emetine were considered to be due to 
the alkaloid not being in sufficient concentration in the acid content of the large gut. 
The stools in these cases had usually a pH of 5 to 6; this meant that emetine would 
have to be in a concentration of 1 in 8,000 to 1 in 10,000 to be effective on the 
amoebae in this substrate. Attempt was therefore made to remedy this acidity of 
the bowel by giving large doses of bismuth carbonate by the mouth as advocated 
by Decks. But this treatment was not successful. According to Acton the high 
acidity of the stool in dysentery cases is due to mixed infection of the gut. The 
common organisms met with in the stools of such patients are streptococci, 
B. dysenteriae (Flexner and Strong) and lastly the acid-producing organisms such 
as B. lactis aerogenes, B. acidi lactici, etc. A course of autogenous vaccines given 
to these patients before tlie emetine bismuth iodide treatment was given greatly 
increased the cure rates. A combination of vaccine and emetine therapies, however, 
is not at present very practical in India as the preparation of vaccines requires 
well-equipped laboratories which arc available in large cities only. To obviate this 
difficulty, a bismuth-iodide compound of kurchi alkaloids was prepared ; as the total 
alkaloids of H. anfidyscrtcrica were shown to have a powerful action on 
£, histolytica it was thought that such a combination would be a distinct advantage. 
These alkaloids had no emetic or inritant action on the gut and did not depress 
the heart. It was, therefore, possible to give them in much larger doses than is 
feasible with emetine. Moreover, such a compound would remain undissolved till 
it came to the large intestines. As much larger doses of the total alkaloids in this 
form could be given, a greater concentration would be obtained in the gut, sufficient 
to overcome the hindering action of the acidity of the large intestine. Such doses 
as 10 gr. of the bismuth iodide, containing about 27 to 30 per cent, of the 
alkaloids, are well tolerated morning and evening for periods ranging from 10 
to 20 days. There is no appreciable effect on the pulse rate or blood pressure. 
There is no alteration in the heart sounds even in organic heart diseases. The 
depressing, emetic or intestinal irritation that is usually produced by emetine was 
not observed. No cumulative effects are produced as are observed in the case of 
emetine. This drug has now been tried on a large series of cases of chronic amoebic 
dysentery and the results obtained compare very favourably with any of the other 
drugs used. It is hoped that the advent of these alkaloids will mark a definite 
advance in the treatment of chronic amoebiasis. The action of the alkaloids in 
amoebic hepatitis is doubtful. They do not appear to have such beneficial effects 
in non-suppurative and suppurative hepatitis of amoebic origin as emetine has. 
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It may be mentioned here that while the total alkaloids and their preparations 
from some batches of the bark gave remarkable results in clearing up very chronic 
cases of amoebic dysentery, others proved unsatisfactory. The factors concerned 
have not been fully worked out and are still under investigation, but it is probable 
that maturity of the bark or changes in the alkaloids themselves of the nature of 
racemisation, oxidation, etc., while they are still in the bark may be responsible 
factors. When these are cleared up and a uniformity of action is obtained, an 
effective r<emedy will be found for chronic amoebic dysentery and the demand for 
the bark will be very large. 

Summary. — In the laboratory and clinically the total alkaloids obtained from 
//. antidyscnterica bark have a most remarkable action against acute and chronic 
forms of amoebic infections of the gut. The alkaloids can be given in large doses 
and without producing depressant, emetic, irritative or cumulative effects. They 
are much less toxic than emetine. In acute amoebic dysentery intramuscular injec- 
tions of 1 gr. of total alkaloids produce a cure at least as quickly as emetine. 
They produce a certain amount of local reaction, pain and swelling which pass off 
in 24 to 48 hours. In chronic cases 10 gr. of the alkaloids twice daily for 10 days 
eradicate the infection in a large number of aises. In very persistent cases, a 
course^ of 15 to 20 days is given according to the severity of the case. Such 
prolonged use produces no toxic effects and untoward symptoms. A standardised 
extract of the bark containing roughly i gr. of the alkaloid in 1 dr. ( 4.0 c.c.) is 
now on the market. In chronic cases it can be used for 4 to 6 weeks in doses 
of two dr. three times a day cither by itself or in combination with Plantago 
ovata (Ispaghula). A bismuth iodide compound of kurchi alkaloids has also 
been prepared. This preparation promises to be a valuable treatment for chronic 
amoebic affections of the bowel particularly in the tropics. As //. antidyscnterica 
grows abundantly in the submontane areas all over India from the Himalayas 
to Travancore it is easily procurable and is cheap. Further the alkaloid content 
of the bark is high and it is hoped that the advent of this drug marks a definite 
advance in the treatment of amoebic infections of the bowel in this country. 

Inspite of the effectiveness of Holarrhena alkaloids it is stated that emetine 
is not outmoded therapeutic remedy but still holds pride of places in treatment 
of severe amoebic dysentery, the association of the Holarrhena alkaloids with it 
offers definite advantage, though these latter* do not invariably include the eradica- 
tion of the amoebic infection. 

Holarrhena Floribunda. — Total extract of H, floribunda proved effective 
against trichomonus infestations but had no action on malaria infections or on 
ascaris, hookworm, strongyloid, giardia or whip-worm infestations. 
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HOLABBHENA FEBBIFUGA Klotzsch. (Apocynace^) 

This is a common shrub found in the coastal districts of Kenya and drier parts 
of Tanganyika. It also grows abundantly in Northern Rhodesia and Nyasaland 
and near the Western plains bordering the Lake Nyasa. Its uses appear to have 
been first recorded by I'eter in his Botanic Von Mosambique, 1. P. 278 (1862) 
while its action as a febrifuge is described in Livingstones’ Missionary Travels 
p. 468 (1858). In Northern Rhodesia it is known to be used by the natives in 
the treatment of influenza, bilharzia and syphilis and also as substitute for quinine. 
Our interest in this plant in India is due to its being an allied six'cies to the well- 
known drug of indigenous medicine H. antidysenterica. 

Chemical Composition. — The plant from Northern Rhodesia was investigated by Siddiqui 
and co-workers (1944). They found that the concentration of alkaloids is highest in the 
stem bark (2.4 per cent.), next in the decorticated twigs (0.8 per cent.) and lastly in the 
leaves (0.12 per cent.). The main alkaloid in the root and stem bark was noted to be 
conessine, its yield being as high as nearly 60 per cent, of the total alkaloids. From the 
mother liquors of conessine, it was possible to isolate only one of the subsidiary norbase.?, 
which has been identified as isoconessiminc, (C23H38N2) isolated earlier by Siddiqui from 
II. antidysentrica. The main dilTercnce between H, febrifuga and H. antidysentrica appears 
to lie in the fact that the proportion of conessine is much greater in the former than in 
case of the India Holarrhena which contains only o.i to 0.4 per cent, of conessine, the rest 
of the total alkaloid being mainly the subsidiary norbase. It would appear, therefore, that 
H. febrifuga may be a better source for the production of pure conessine, although its total 
alkaloidal content is definitely lower than that of the Indian species. The fatty matter obtained 
during the process of the isolation of the alkaloids from the alcoholic extract of the drug 
was also investigated. The unsaponified fat yielded a non-nitrogenous crystalline product 
m.p. 68®C. Apart from the saturated fatty acids, palmitic and stearic obtained on saponifica- 
tion of the fat, a sterol which appears to be sistosterol, m.p. 133“T34‘*C. was isolated from 
the unsaponifiable matter. Lupeol which was isolated in fairly large yields from the Indian 
Holarrhena could not be obtained from Holarrhena febrifuga. 
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HYDBOCOTYLE ASIATICA Linn. (Umbellifera) 

Syn. Centella asiatica (Linn.) Urban 

Vern. — Arab. — Artaniyaehindi, Jharmha; Assam . — M animuni; Beng. — 
Brahma manduki, Tholkuri; Bomb. — Karinga, Karivana; Elng. — 
Indian pennywort, Thick-leaved pennywort; G\x].—Barmi; Hind. — 
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Brahmanianditki, Khulakhudi; Mar. — Brahmi; Pers. — Sardeturkas- 
tan; Sans. — Bhekaparni, Bheki, Brahmamandiiki, Divya, Mahausha- 
dhi, Mandukaparni, Supriya, Tvashti; Tam. — Babassa, Vallarai, 
Vallari; Urdu. — Barhmi 

This is a small herbaceous plant found throughout India from the Himalayas 
to Ceylon at altitudes up to 2, (XX) ft. above the sea level. It is particularly abundant 
in damp places in Bengal and is a common weed in the vicinity of Calcutta. The 
plant was known to the Sanskrit winters of very remote times, its properties being 
similar to those of Brahmi (Herpestis monniera). Both plants were regarded as 
tonic, useful in diseases of the skin, nervous system and blood. In some parts of 
India people are in the habit of taking the leaves with milk for improving their 
memory and as an alterative and tonic. The leaves are also said to be useful in 
the treatment of syphlitic affections of the skin both as an external and internal 
application. On the Malabar coast the plant is considered as a useful remedy 
against leprosy. Hunter (1904) after trying it in Madras leper hospital came to 
the conclusion that it had no claim to consideration as a specific in leprosy but 
found it very useful in ameliorating the symptoms of this disease and improving 
the general health of the patient (Watt). The plant, in combination with other 
drugs, has been recommended as an antidote to snake-bite but Cauis and Mhaskar 
found that no part of it was effective against snake-bite. 

Chemical Composition. — Dymock in Pbarmacographia Indica reports the presence of 
an oily substance, a resin, organic acid, tannin and traces of an alkaloid in this plant. Lepin 
reports the presence of a substance Vallerine (o.8 to i per cent.), resin, fat (8.9 per cent.), 
tannin and sugar (24.5 per cent.), gum and salts (11.5 Per cent.), albuminiod matter 
(12.5 per cent.) and ash (2.4 per cent.). Vallerine has been described as an inspissated oil 
of a pale yellowish colour with a bitter pungent and persistant taste and with marked odour 
of the plant. Bose and Bose (1941) investigated the plant but could not find any substance 
of alkaloidal nature. Wali and Katli (1937) investigated it and obtained from the alcoholic 
extract an essential oil, oleic, linolic, linolenic, palmitic, stearic and lignoceric acids, sitosterol, 
tannin, glucose and large amount of a resinous material. Botems (1941) isolated from the 
fresh leaves a glycoside named asiaticoside consisting of colourless needles, m.p. 232° C. in 
0.7 to 1.2 gr. per kilo, yield of the fresh leaves. Bhsu and Lamsal (i 947 ) isolated from 
the plant an alkaloid hydrocotyline, C22H32O8N, m.p. 210- 12° C. 

Pharmacological Action. — Hydrocotyle, properly prepared and adminis- 
tered, is a powerful stimulant of the circulatory system, its action chiefly aflfecting 
the vessels of the skin and mucous membranes. In larger doses it is a stupefying 
narcotic, and in some cases produces cephalalgia or vertigo with a tendency to coma. 
A note in the British Medical Journal (1948) states, “we have received through 
the courtesy of the French Embassy in London a copy of a despatch from 
Madagascar giving a preliminary account of the discovery of a new remedy which 
is reported to have given remarkable results in the treatment of advanced lepro- 
matous cases in leprosy. In 1937 D^s. Boiteau and Grimes extracted a new glycoside 
from an umbelliferous plant growing in Madagascar called H, asiatica, .which in 
doses nearing a toxic level gave encouraging results in leprosy. In 1938 Botems, 
working in the leprosy Laboratory at Antananarivo, discovered a new glycoside, 
which he called 'asialicocide^ which was much less toxic, but it was insoluble 
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ill water slightly soluble in alcohol, and very soluble in pyridine. By further 
research Boiteau succeeded in obtaining a solution for injection. Devanne and 
Kazanmahery ascertained the chemical nature of ‘asiaticocide\ Boiteau and 
Grimes are of the opinion that it acts as a solvent of the waxy coating of the 
bacillus of leprosy, which then becomes very fragile and may easily be destroyed 
by the tissues or by an adjuvant drug.’’ “The results now reported from clinical 
trials of the new glycoside include softening, breaking down of nodules followed 
by cicatrization, testify to its powerful action against leprosy bacillus. Healing 
of whitlows and perforating ulcers and gradual improvement of anaesthesia and 
muscular atrophy are also said to occur. Still more remarkable is the claim that 
eye lesions are rapidly cured if treated before the posterior chamber is involved. 
It has not yet proved possible to prepare large quantities of the new remedy for 
extensive trials but in view of the many disappointments during recent years full 
report of trials already carried out and their confirmation by other workers must 
be awaited. The most hopeful features of the present account of the work is 
the success in breaking down leprosy nodules, and still more the clearing up of 
the hitherto intractable eye lesions.'’ These results should be confirmed by 
workers in India from the glycoside isolated from the plant of Indian origin. 
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HYGROPHILA SPINOSA T. Anders (Acanthacese) 

Syn. Asteracantha longifolia Nees 

Vern. — Behar. — Kantakulika, Talmakhana; Beng. — Kantakalika, Kulaka, 

KuUakhara, Shulamardan; Bom. — Kolsunda, Talimkhana; Canarese. 
— Kalavankabija; Ewe. — Eyitror; Fanti. — A twain; Guj . — Ekharo, 
Gokhru; Hausa. — Dayingiwa, Saregmwa, Lagargiwa; Hind. — 
Gokhulakanta, Gokshura, Kailaya, Talmakhana; Konkani. — Kolista; 
Mai. — Bahelshulli, Vayalchulli; Mar. — Talimakhana, Vikhara; Sans. 
— Atichhatra, Bhikshu, Chhatraka, Ikshugandha, Ikshura, Ikshuvalika, 
Kakekshu, Kandekshu, Kokilaksha, Kokilanayana, Kshura, Kshuraka, 
Kulahaka, Pichhila, Pikekshana, Shrigalaghanti, Shrigali, Shrinkhali, 
Shiklapushpa, Shuraka, Trikshura, Vajra, Vafrakantaka, Vajrasthi, 
Viratgru; Santh. — Gokhulajanum; Sing. — Katreiriki; Tam. — Mere- 
mulli, Nirmalli; Tel. — Neerugubbi, Nirguviveru; Urdu. — Talim- 
khana; Utkal. — Kuilirakha, Makheruna. 

This annual marshy herb is a member of Acanthaceae family. The flowers 
are bright blue and the roots creamy yellow in colour, possessing a peetdiar 
marshy odour and a slimy cooling taste. It occurs commonly in moist places 
everywhere throughout India from the Himalayas to Ceylon, This hprb has 
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always occupied a prominent place in Hindu Materia Medica. The roots are 
considered as cooling, diuretic, stimulating and specially efficacious in dropsical 
conditions and in cases of stone or gravel in the kidney. Mohammedan writers 
also mention the use of the plant for the same purpose and recommend it as an 
external application in form of a poultice or as an embrocation in rheumatism. 
In the ‘Pharmacopoeia of India' several European writers bore testimony to the 
excellent diuretic properties of the roots of this plant. 

Chemical Composition. — The roots of tlie plant were first examined by Warden (1893) 
who by extraction with 80 per cent, alcohol isolated a crystalline substance apparently in an 
impure form which has been described as mass of cauliflower like nodules, nearly white in 
colour and contaminated with oil. It dissolves in concentrated sulphuric acid with a yellow 
colour. 

Ghatak and Datta (1931) examined the roots and obtained a phytosterol, C28H46O, 
m.p. 194® C. to which the name hygroslerol has been assigned. Besides this the roots yield 
a trace of essential oil, a yellowish green wax, a sticky gum and comparatively large quantity 
of maltose. The ash obtained from the roots on ignition was found to consist mostly oE 
potassium salts. Chopra and co-workers (1934) investigated the plant and isolated a basic 
amorphous residue which gave alkaloidal tests. It could not be studied further due to its 
poor yield. Besides this they also isolated potassium salts and sugars. The diuretic and the 
soothing properties of the plant are probably due to the potassium salts and to the large 
quantities of mucilage present in the plant. Srivastva and co-workers (i94i) isolated an 
oil (23 per cent, yield) from the seeds and it was classified as semidrying oil. The component 
fatty acids of the oil contam the following percentages of acids ; linoleic 72, oleic 10, stearic 12, 
palmitic and myristic 6 per cent. Basu and others (1947) obtained an alkaloid having the 
emperical formula, C3.4H4.3N1.36On, m.p. 2i6-i7®C. and gave the reactions of a purine body. 

No pharmacological or clinical studies have so far been carried out. 
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LUFFA ACUTANGULA Boxb. (Cucurbitacese) 

Vern. — Beng. — Jhinga, Jinga, Sataputi; Bomb. — Gonsali, Jinga, Sirola, Ttirai; 
C P. — Dorca; Hind. — Jinga, Sataputitorai, Torai, Turi; Kumaon. — 
Torie; Mai. — Djinji; Pers. — Khiyar; Sans. — Dhamargowa, Dhara- 
phala, Dirghaphala, Gramya, Karkotaki, Koshataki, Kritawedhana, 
Rajakoshataki, Rajimatphala, Svaduphala; Tam. — Pekankai, Peyp- 
pichukku, Pikunkai; Tel. — Birakaya, Burkai; Urdu. — Torai 

This is a climbing plant which is met with in north-west India, Sikkim, 
Assam, and East Bengal and is cultivated in most parts of India, The fruit, for 
which the plant is grown, matures during the rainy season. Sowing should be 
made from March to the beginning of June. Ridi soil should, if possible, be 
selected, and the seed sown in lines 5 ft, apart. When the young plants are about 
4 in. high, supports should be given for them to climb on. Until the rains begin 
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the first sowing should be regularly watered. Two sowings, one early, the other 
late will keep up a supply from July till October (Watts). 

The seeds possess emetic and purgative properties but to a much less inarkcd 
degree than those of the variety, amara. The pounded leaves are applied locally in 
splenitis, haemorrhoids and leprosy. The juice of the fresh leaves is dropped 
into the eyes of children in grannular conjunctivitis and also to prevent the lids 
adhering at night from excessive meibomian secretion. In Cambodia the pounded 
leaves are applied locally in the treatment of ringworm. The fruit in combination 
with other drugs is prescribed internally as an antidote to snake-bite and the juice 
of the leaves is applied locally to the part bitten. Caius and Mhaskar found that 
the fruit is useless in the symptomatic treatment of snake-bite and the leaves are 
also useless as external application. 

Chemical Composition. — ^The earlier investigation was done by Dymock and Warden 
who found that the fruit contains a latter sul)stance loffein and the seeds contain a fatty oil. 
Grewal and Kochar (1943) investigated the Luffa seeds. They found that the average yield 
of the oil was 47 per cent, of the kernels and calculated in terms of the seeds was 23 per cent. 
The oil has the following characteristics; specific gravity 0.9212, refractive index n^^ 1.4695, 
specific refractive power 0.5116, acid value 2.5**, saponification value 196.5 to 197.5, unsaponifi- 
able matter 1.67 to 1.7 per cent. Rcichart Mcisal number 0.392, Hchner number 92.0 per cent.,' 
acetyl number 12.2, Iodine value 5.1, mixed fatty acids have melting point 38® C. The seeds 
contain an amorphous saponin m.p. I98-200®C. and an amorphous white enzyme. The saponin 
is easily reduced by emulsin and more readily by the enzyme present in the seeds. 

Pharmacological Action. — The saponin is toxic to frogs in doses of 
0.2 gm, per kilogram body weight. The haemolytic effect of the saponin is quite 
comparable to that of Merck's saponin. It causes complete haemolysis of red 
blood corpuscles in an hour in 1 : 35,000 dilution, whereas the Merck's saponin 
causes complete haemolysis in 1 : 40,000. The saponin shows digilalis like action 
in concentrations of 1 in 1,000 in two hours. The alcoholic extract of the seeds 
was found to cause irritation in the intestines especially in the small intestines. 
As small a dose as 0.25 gm. per kilo, of the seeds in alcohol 1 : 1 caused 
vomiting and diarrhoea in dogs. The oil has a similar effect to the seeds. The 
crushed kernels also cause vomiting but are not so effective as the alcoholic extract. 
Whatever effect the plant possesses is due to the presence of the saponin in it. 
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LUVUNGA SCANDENS Ham. (Rutaceae) 

Vern. — Sans. — Khankshika, Dhira, DhmankshoH, Jivaniya, Jivanti, Kakoli, 
Kayasthika, Kshira, Lavangalata, Madhura, Shitapaki, Svadumansi, 
Vayasolika, Vayastha. 

It is powerful scandent shrub armed with axillary solitary sharp and more or 
less recurved thorns. It grows in Eastern Bengal, Assam, Khasia hills, 
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Chittagong and Burma. The berries are sold in the bazars in Bengal under the 
name of Kakla. They form an important constituent of the group of remedies 
(Dashamool) of the Ayurvedic medicine. Here the roots and berries are considered 
to be sweet, oily and cooling, allay thirst, cure consumption, billiousness, trouble 
due to 'Vata*, blood disorders and burning fevers which aggravate ‘Kapha*. The 
berries are also used in preparing perfumed medicinal oils. The root and fruit 
are prescribed with other drugs in the treatment of snake-bite and scorpion sting. 
Caius & Mhaskar, however, found that they are equally ineffective in both these 
conditions. 

Chemical Composition. — ^The berries were examined by Mookerjee (1944) who isolated 
four crystalline neutral products from the petroleum ether extract. No substance of alkaloidal 
nature could be detected. It was also observed that only the mature fruit contained the 
crystalline product which were totally absent in the unripe fruit. 

1. The crystalline substance is colourless and has the formula, CiiHsoOs (OMe), and 
m.p. 145 ®C. It occurs in long slender needles to the extent of o.i to 0.4 per cent. It has 
been shown to be identical with Xanthotoxin which was first isolated from Fragara 
xanthoxyloides and later on from Ruta chalepensis, 

2. The second substance C14H12O3 with m.p. I28®C. forms stout rhombic plates, the 
yield being 0.05 to 0.06 per cent. It has been shown identical with xanthyletin which has 
been isolated so far from Xanthoxylum americanum. 

3. The third neutral substance melts at I5i-52®C. and has the formula C11H4O (OCHs)2. 
Further study of its properties suggests its identity with isopimpncllin. 

4. The fourth compound C1GH14O4 (0.08-.5 per cent.) is a new substance and has been 
named Luvangetin. It forms colourless plates with m.p. 108-9'’ C. 

The chemistry of this plant deserves further study. Unless this is done no pharmacological 
studies can be taken up. 
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MADHUCA LATIFOLIA (Boxb.) Macbride (Sapotaceie) 

Syn. Bassia latifoKa (Roxb.) 

The Mahua Tree 

Vern. — Beng. — Ban mahuva, Mahula, Mahwa, Maul; Bomb. — Mahua, Moha, 
Mova; Dec. — Jangli moha, Moha; Eng. — Butter tree, Mahua tree; Guj. — 
Mahuda, Mahura; Hind. — Jangli moha, Jangli mohva, Mahua, Mahula, 
Mahwa, Maul, Mowa; Kumaon. — Mohwa; Mai. — Irippa, Irippapu, 
Kattirippa, Pu, Puvuna; Mar. — Maha, Mahwa, Mhowra, Moho, Mohwa, 
Mora, Mowda, Ranachamohachajhada; Pers. — Darakhtegulcha-kanesdhrai, 
Gulechakan; Sans. — Atavimadhuka, Dolaphala, Garudapu, Guda pushpa, 
Lodhrapushpa, Madhava, Madhu, Madhuka, MadhusphutHla, Mahadruma, 
Rodhrapushpa; Tam. — Kattiluppai, Madugam; Tel. — Adaviyippa, Lappa, 
Madhukamu, Peddayippa; Urdu. — Mahuva, 
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MADB^D^CA LONGIFOLIA (linn.) Macbride (Sapotace^) 

Syn. Bassia longifolia Linn. 

Vern. — Mohuva; Bomb. — Mohwa, Mohi; Dec. — Moha; Eng. — Honey tree, Mahna 
of Southern India; Guj. — Mahtida, Movanujhada; Hind. — Moha, Mohua; 
Mai. — Irippa; Mar. — Ippkhaphada, Mohachajhada, Mohwa; Pers. — 
Darakhtcgulchakan ; Sans. — Madhuka; Tam. — Iluppai^ Iruppai, Knligam, 
Kulisam, Madugam, Maduragam, Mavagam, Nattilupai, Seyilam, Tittinam; 
Tel. — Ip pa, Pinnayippa, Sannayippa, Uriyippa. 

M. latifolia is a large deciduous tree, indigenous to the forests of the Central 
Provinces. It is cultivated all over India and it is also reported to be plentiful in 
Dehra Dun and Saharanpur Siwaliks, Oudh, Bihar, Chota Nagpur, Orissa, Madhya 
Pradesh, Madhya Bharat, Gujarat, Konkan, N. Kanara, South Mahratta Country, 
N. Circars and Deccan. It thrives on dry, stony ground and bears clusters of 
yellowish-white fleshy flowers. The fruits are green when unripe, and reddish 
yellow or orange when ripe. The tree is valued for its flowers, its fruits, its seeds 
and its timber and is of considerable economic importance. Af. longifolia is another 
tree of the same natural order possessing practically the same properties. This 
is a large much-branched tree with a slightly furrowed bark, linear lanceolate 
glabrous leaves, small fleshy flowers and ovoid fruits. It is found in the forests 
of Western India from Konkans Southwards to Travancorc and is common in 
Kanara, Malabar, Mysore, Anamalais and the Circars at low elevations. 

Chemical Comi»osition. — M. latifolia.-— Tht seeds contain 50 to 55 per cent, of a fatly oil. 
This oil is used by tlie Gonds' and other Central Indian tri))es for edible purposes and is not 
infrequently used as an adulterant of ‘ghee’. It is also largely used as a lamp oil and is said 
to be well adapted for soap manufacture. The composition of the fats present in the seeds 
of M. latifolia has been worked out by R. G. Pclly (1912) at the Imperial Institute. The 
unsaturated acids yield on oxidation dihydroxy stearic acid with a m.p. of 130® C. No linolic 
acid could be found. The saturated acids have m.p. of 53 ®C. neutralisation value 205 and 
iodine value 12.7 per cent. On rc-crystallisation from alcohol they yield nearly half their 
weight of stearic acid, some palmitic acid is also obtained. A saponin of the formula 
C17H26O10 has also been separated from the seeds. The leaves contain a glycosidic saponin 
different from that obtained from the seeds has been reported. Traces of an alkaloid have 
also been found. The flozvers form an important article of food, and a spirit is distilled 
from them. The flowers contain a fairly good quantity of sugar, enzymes and yeast. Church 
gives the following figures of analyses for air-dried flowers : Cane-sugar 2.2 per cent. ; invert 
sugar 52.6; other substances soluble in water 7.2; cellulose 2.4; albuminoids 2.2; ash 4.8; 
water lost at ioo®C 15.0; undetermined 12.6 . 

M. longifolia. — Seeds contain 40 per cent, of fatty oil, called ‘bassia oil', of which about 
onc-third is olein and two-thirds palmitin. More recent investigations .show that about 55 to 
57*8 per cent, of fat is contained in tlie seeds. About 60 per cejnt. of this fat is composed 
of olein and linoJein and 40 per cent, is stearin and palmitin. After the oil is extracted, a 
sapo-glycoside called 'rnowfin is obtained from the residue. This has been isolated as a 
pale yellow powder soluble in all proportions in water and in methyl and ethyl alcohols. It 
is fairly toxic and has a specific action on the heart and circulation, similar in many respects 
to that of the drugs of the digitalis group (Moore and others). The fruit contains saccharose 
4-6 to 16.2 per cent, and maltose about 2.39 per cent. Besides these, they also contain a lot 
of tannin and enzymes. 
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Therapeutic Uses. — Both Af. latifolia and M. longifolia are used for practi- 
cally the same purposes. Because of their tannin content, they act as astringents. 
They are largely employed as a lotion in chronic ulcers, as a gargle in bleeding 
and spongy gums, and in acute and chronic tonsillitis and pharyngitis. A drachm 
of the liquid extract in 10 ounces of water makes a useful gargle. The leaves have 
also astringent properties. The ashes of the burnt leaves mixed with ‘ghee* are 
often used as a dressing for burns and scalds in the indigenous medicine. 
Internally, the bark is employed in diabetes mellitus with much benefit. The 
llowers are expectorant and nutritive, and are useful in chronic bronchitis, and 
wasting diseases. The oil is often used as an application in chronic rheumatism. 
It acts as a laxative and may be used in habitual constipation and haemorrhoids. 

Economic Aspects. — The economic importance of the flowers and fruits 
cannot be overestimated. The flowers of M, latifolia, are used for the manufacture 
of alcohol on a large scale. These flowers are considered to be good and cheap 
raw materials for the manufacture of power alcohol and are now being very 
largely employed in Bihar and Orissa, the Bombay Presidency and in Bengal. 

References : — 

(i) Fowler et d., 1920, /. Ind. Inst. Sci., 3, 81; (2) Fowler and Dinanath, 1923, J. Ind. 
Inst. Set., 7, 273; (3) Roberts, 1931, Vegetable Materia Medica of India and Ceylon; (4) 

Moore, Sowton, Baker-Young and Wester, 1911, Biochem. Jour., 5, 94; (5) Pclly, 1912, 
Jour. Soc. Chem. Ind., 31, 98. 

MALLOTUS PHILIPPINENSIS MueU. Arg. (Euphorbiacese) 

Kamala; Rottlera 

Vern. — ^Arab. — Kampilch, Kinhil; Assam. — Gangai, Puddum; Beng. — 
Kamalagundi, Kamila, Tung; Bomb. — Kamala, Kamda, Kapela, 
Ruhin, Shendri; C. P. — Chamargular, Ningur, Rauni, Rori; Darj. — 
Sinduri; Dchra Dun. — Raini; Eng. — Monkey face tree; Hind. — 
Kamala, Kambhal, Kambila, Kamela, Rauni, Ruin, Rulu; Kash. — 
Kaimbil; Kumaon. — Rauni, Reru, Riuna Roll; Mai. — Chenkolli, 
Kapila, Kuramaiukka, Manjana, Ponni, Poonagam, Tavitu; Mar. — 
Shendri, Shindur; N. W. P. — Purvahung, Sinduria; Pers. — Kanbela; 
Peshawar. — Kambaila; Punj. — Kamal, Kambal, Kamela, Kumila, 
Reini, Rulya; Sans. — Bahupuskpa, Chandra, Kampilla; Tam. — Avam, 
Kabilam, Kamala, Kambosam, Kapila, Kungumam; Tel. — Adavigub- 
batuda, Benduruppu, Chendiramu, Kunkuma; Urdu. — Kalileh. 

Glandulae rottlerae or Rottlera or Kamala consists of minute red glands and 
hairs of the fruit of an evergeen tr<ee, M. philippinensis, belonging to the Spurge 
family. It is a small evergreen shrub which is widely distributed throughout the 
tropical parts of Asia and Australia. It is collected in large quantities in Indo- 
China and is exported to Europe. The plant grows thr/DUghout the plains of India 
and Ceylon. In Orissa, Bengal and Bombay it grows abundantly and it has been 
used as a dyestuff for centuries. The Arabian physicians called it Vars' or 'wuras' 
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and knew its anthelmintic properties as far back as the 10th century. It was 
introduced into Europe only sixty years ago, and at one time it gained a considerable 
reputation as an anthelmintic. It was included in the British and United States 
Pharmacopoeias, but further experience showed that its action was uncertain and 
it was discarded. According to Waring it has little or no effect on intestinal 
parasites other than tapeworms. The drug as sold in the bazar is highly adulterated. 

Chemical Composition. — ^Kamala is a beautiful purplish-red or brick-red powder having 
no taste or odour. It is insoluble in cold water and only slightly soluble in boiling water, 
but it is freely soluble in alkalies, alcohol and ether, forming a deep red solution. A large 
amount of work has been done on the chemical composition of this substance and a number 
of substances have been isolated. The most important constituent is a brownish red resin 
composed of a crystalline substance called rottlerin, C33H30O9. It occurs in reddish yellow 
laminar plates which are readily soluble in ether but insoluble in water. When acted on by 
hot caustic alkalies, rottlerin yields methyl-phloroglucin and by reduction with zinc powder 
and soda, dimethyl phloroglucin. Filicic acid and kosotoxin also yield these substances. 
Besides rottlerin there is another substance called isorottlerin which is probably impure 
rottlerin. The drug also contains a yellow crystalline substance and a yellow and a red resin 
and wax. It contains traces of a volatile oil, starch, sugar, tannin, oxalic and citic acids. 

The kernels of the seeds yield 48.8 per cent, oil with very good drying properties. The 
oil has got the following constants: S])ccific gravity, at 33® C. 1.5156, Acid value 11.3, 
Saponification value 207.6, Iodine value 157.3, Acetyl value 46.8, Hehner value 96.1, 
Unsaponifiablc matter 1.9 per cent. 

Pharmacological Action.— Semper (1910) tested the action of this drug on frogs, 
tadpoles and worms and found that it had distinctly toxic effect on these animals. The 
symptoms produced were similar to those produced with male fern, though they were of a 
comparatively mild character. The paralysing effect was very remarkable. The drug irritates 
the gastro-intestinal tract and even in therapeutic doses produces considerable nausea, and 
increases the peristaltic movements of the intestine; it therefore acts as a good cathartic. 
Experiments on dogs show that it is absorbed very slightly from the gastro-intestinal tract. 

Therapfutic Uses. — The drug is used to remove ascaris and threadworms 
and is generally given without any preliminary preparation, dietary or otherwise. 
The powder is mixed with milk, curd or honey or dissolved in an aromatic water 
before it is swallowed. In doses of 2 to 3 dr., it may cause nausea and griping 
and free purging is produced so that no after purgative is necessary. There are 
as a rule no after-effects. Caius and Mhaskar (1923) tried it in a series of cases 
and found it to be useless against hookworms, roundworms and whipworms, 
although earlier observers have claimed it to be a good vermifuge against these 
worms. Good Kamala powder is, however, said to act well against tapeworms. 
Probably its effect would be enhanced if it is given after preliminary preparation 
such as dieting and purgation, as is the case with male fern. It is a mild drug 
and is indicated in children and debilitated individuals in whom extract of filix 
mas is not advisable. 
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have deobstruent and resolvent properties. The flowers and leaves arc applied 
as a poultice to relieve nervous headache. The juice of the leaves administered 
internally is said to be anthelmintic, diuretic and emmenagogue and is thought to 
relieve cold swellings and expel the humours which give rise to them. In the 
Punjab, the seeds are prescribed in rheumatism. In Bombay, strings of the seeds 
are suspended over doors and verandahs during the prevalence of epidemics to 
avert the disease. In America, a decoction of the leaves has been employed in 
hysteria and is believed to be astringent and stomachic. The leaves and bark are 
used internally and externally in leprosy and scrofula, while a poultice of flowers 
is believed to have anthelmintic properties and to be a valuable remedy in eruptive 
skin diseases. In Indo-China the kernel of fruit is prescribed in certain forms 
of fevers and in urinary troubles, 
v* 

Chemical Composition. — ^The early investigation of the bark was done by Jacob (1880) 
who stated that the activity of the bark resides in the fibre (or inner bark) and this alone 
should be employed. The active princijde is a yellowish white resin. The drug was considered 
a good anthelmintic and a fluid alcoholic extract or a tincture was considered to b'e a valuable 
preparation for medicinal purposes. Siddiqui and co-workers (194^) reiiivestigated the plant 
and found that in contrast to the nim fruit, the bitter constituents of the bakayan fruit are 
present in the pericarp and are absent in the kernel. They have isolated an amorphous bitter 
principle (yield 0.7 per cent.) and named it bakayanin, C2 iH:h 04, which melts indefinitely from 
85 to ii8®C. It is bitter in dilutions up to i in 10,000. Apart from the bitter principle an 
insoluble non-bitter acidic fraction and a neutral fatty fraction were also obtained. The latter 
yielded sterol (m.p. j 37®C.) which is identical with the sterol isolated from nim blossoms. 
The fixed oil (solvent extracted) .showed specific gravity 0.9165, refractive index 1.435, 
saiionification equivalent 275.3 and iodine value J.38.65. 

Pharmacological Action. — Steju and Pindi (1929) carried out preliminary experiments 
on the toxicity of the fruit of M. azcdarach. The fruit produced symptoms like paralysis and 
narcosis in cats, dogs and sheep. The poison was readily extracted by ether and chloroform 
and was thermostable. It seemed not to be an alkaloid nor a glycoside or an albuminoid. 
Feeding of the .small quantities of tannic acid with the fruit had an inhibitory effect upon 
its activity although the poi.son seemed not to have been isolated in pure form. This plant 
is only used as a household remedy by people in the area in which it grows aginst common 
minor ailments both as an external application and internal use. It has some insecticidal 
action which has not been properly investigated. As compared to Nim, little work has been 
done on this plant. 
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MOBINOA PTEBYGOSPERMA Oaertn. (Moringiu^eie) 

Vern. — Sans. — Sobhanjana; Hind. — Shajnah, Shajna, Segva; Beng. — Sdjna; 
Uriya — Munigha, Sajina; U.P. — Sahajna; Punj. — Sanjna; Bomb. — 
Sujna, Sanga; Burm. — Dandalonhin; Sing. — Murunga. 

The medicinal virtues of tliis plant have long been known and appreciated 
in India. It has been frequently mentioned by Chakradatta, also in the 
‘Bhavaprakasa', and in other Sanskrit works on medicine. Almost all the parts of 



MOItTNGA PTERYGOSPERMA 


365 


the plant, c.g> roots, leaves, seeds, flowers, etc,, have been used sometime or other 
in the treatment of various ailments in the indigenous system. The seeds are 
called *swcta maricha’ or white pepper and have been described as acrid and 
])ungent. They are also said to be stimulant and are given in cases of ascites 
resulting from enlargement of the liver and spleen. 

The oil expressed from the seeds is used externally for relieving pain of the 
joints in gout and acute rheumatism. A decoction of root bark is recommended 
for internal administration by Chakradatta, and in the ‘Thavaprakasa’ for ascites, 
enlarged spleen or liver and calculus afifections. It is also directed to be used 
externally as a poultice, plaster or decoction over inflamed jiarts and is supposed 
to reduce these sw^ellings. The fresh juice of the root bark is recommended for 
the same diseases as a decoction, and is also said to relieve otalgia when poured 
into the ears. 

The root of the young tree is still prescribed by the indigenous i)ractitioners 
in small doses in a variety of conditions like intermittent fever, e[)ile])sy, hysteria, 
palsy, chronic rheumatism, dro])sy, enlargement of the spleen and dyspepsia. 
Sometimes the fresh root is mixed with mustard seeds and green ginger for external 
use as a counter-irritant and blistering agent. The root has also been 
recommended by Hakims in the treatment of soreness of the mouth and throat 
and pain in the gum due to dental caries. It has been used as an abortifacient, 
a rubefacient and counter-irritant in rheumatic cases and enlargement of the liver 
in children. The root in the form of a compound spirit has been successfully 
used in fainting, giddiness, nervous debility, spasmodic afifections of the bowels, 
hysteria and flatulence. The gum has been used in the Punjab in rheumatism and 
as an astringent. The Hakims administer the fruit in affections of the liver and 
spleen, aiticular pains, tetanus, debility of nerves, paralysis, pustules, patches, 
leprosy, etc. 

The young leaves are used as food. They have been used with other 
ingredients in the treatments of dog-bite and scurvy. They have also been used 
in catarrhal affections. The pods have been used as a vegetable for edible purposes 
and are supjiosed to act as a preventive against intestinal worms. The flow(*rs 
are commonly used as food. These are sometimes boiled with milk and the 
preparation is used as an aphrodisiac. Mohammedan writers describe the flow^ers 
as hot and dry, and consider them useful in cold humours and swellings. They 
are supposed \o be tonic and diuretic and to increase the flow of bile. The juice 
has been prescribed with milk as a diuretic, antilithic and digestive, and is useful 
in asthma. 

The M. pterygosperma tree is fairly large and pretty and grows wild in the sulv 
Himalayan tract from the Chenab to Oudh. It is commonly cultivated in India and Burma. 
The leaves, flowers and fruits are all eaten as vegetables. The tree produces flowers and 
truits in abundance twice or at times thrice a year. The corky, grey bark is alK)Ut an inch 
thick and has longitudinal cracks. It yields a coarse fibre which is utilised in preparing 
mats, paper or cordage. The roots are pungent and have the taste of horse-raddish. The 
wood of the root is .soft, porous and yellowish, and has the same properties but in a less 
degree. The bark of the root is thick, soft and reticulated; it is light brown exterrially, soft 
and white internally. The gum is opaque and white when it first exudes but on exposure to 
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air soon changes to pink, dull red or mahogany colour on the surface. The samples vary 
in shape from stalactite pieces to tears and appear to be only produced upon the trees which 
have been injured by insects. The taste is bland and mucilaginous. The gum becomes very 
friable in dry air and is tough in a damp climate. It holds 20 per cent, of its weight of water. 
The gum belongs to the tragacanth or hog gum series, but on account of its dark colour, 
it has not much value in European commerce. It is insoluble in water. The seeds yield 
on simple pressure a clear, limpid, almost colourless oil, rather thick at ordinary temperature. 
This oil has a specific gravity of 0.912 to 0.915 at 6o®F, and is almost devoid of odour and 
flavour, saponifies slowly and does not turn rancid. It is one of the best lubricants for fine 
machinery and is highly valued by watch-makers. The oil from this species, and that from 
M. aptcra Fuss., are commercially known as Ben oil. It is a remarkable fact that, though 
the tree is cultivated to a great extent in India, the oil is seldom extracted here and so it docs 
not forrii an article of export. India might easily and apparently profitably supply the whole 
world with Ben or Moringa oil, and one can reasonably hope that attention may be directed 
to the subject. It is also highly esteemed by perfumers, for its great power of absorbing 
and retaining even the most fugitive odours. 

Chemical Composition. — A preliminary extraction with solvents gave the following 
extractives: petroleum ether 0.71 per cent., sulphuric ether 6.47 per cent., chloroform 0.68 per 
cent., and absolute alcohol 2.17 per cent. The alcoholic extract gave strong reactions ft)r 
alkaloids. An assay of the bark showed the presence of 0.105 per cent, of total vegetable 
bases. For isolation of the bases the bark was extracted by cold percolation with rectified 
spirit, the alcohol distilled off and finally concentrated in vacuo. The residue was extracted 
with dilute acid, filtered, the extract made alkaline and extracted with ether and finally with 
chloroform. The residue from the solvents was dissolved in alcohol, neutralised with H( 1 
and evaporated. The dry residue was extracted with hot chloroform. The insoluble portion 
was repeatedly recrystallised from alcohol and the hydrochloride was obtained in colourles.s 
glistening plates, m.p. 254.2®. The platinic chloride crystallised in yellow rectangular plate< 
with m.p. 221®, the picrate crystallised in yellow woolly needles m.p. 195 The free base 
remained liquid at room temperature and could not be crystallised. Ihe hydrochloride of 
the second base, soluble in hot chloroform, has not been obtained crystalline, but it had a 
strong physiological action. 

Rangaswami and co-workers (1946) investigated the flowers and obtained from the 
petroleum ether extract a wax, m.p. 69-72°C., acid number 10.5, saponification number 29.8, 
iinsaponifiable matter 75.5 per cent. Rao and George (1919) while working with the alcoholic 
extract of the fre.sh roots of the plant found that the extract exhibited strong antibiotic 
activity. They isolated the substance responsible for this activity and gave the name of 
ptergospermin to it. It is a reddish brown oil and is most active at pH of 5 the activity 
decreases as the pH approaches 8. The substance has antibacterial activity against gram 
positive and gram negative organisms, no growth taking place in a concentration of 5 parts 
per million against Staphylococcus aureus. The presence of cystein did ^ not reduce the 
antibacterial activity and in the presence of nucleic acid (o.i per cent.) the activity was 
increased. Good antifungal activity was also exhibited by this antibiotic. This substance 
resembles antibiotics in activity and needs further study. 

Pharmacological Action and Therapeutic Uses. — The pharmacological 
action of the vegetable bases isolated from M. pterygosperma has been worked out 
by Chopra and De (1932, unpublished). The crystalline base has little or no 
physiological action, whereas the amorphous base shows a marked activity, and 
closely resembles adrenaline and ephedrine in its effects. This base thus belongs 
to the sympathomimetic group of bases. It acts on the sympathetic nerve endings 
all over the body producing a rise of blood pressure, acceleration of heart-beat and 
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constriction of the blood vessels. Its effect on the heart is mainly through the 
sympathetic though the myocardium may also be slightly stimulated. It also 
inhibits the tone and movements of the involuntary muscle of the 
gastro-intestinal tract and the bronchioles. The effects of sympathetic stimulation 
were also found in the action of this base on other organs. It produces slight 
diuresis on intravenous injection in animals, dilates pupils and is detoxicated 
by the liver. Very large doses depress the vasomotor nerve-endings. This base 
differs from adrenaline in that it produces little or no rise of blood pressure after 
ergotoxine whereas adrenaline produces a fall under similar conditions. The 
sympathomimetic base isolated from M. ptcrygosperma is, however, very much 
weaker in its action than adrenaline or ephedrine. 

The amount of bases present in the alkaloid are very small and its practical 
utility in therapeutics is doubtful unless the quantity of active principles is 
increased by suitable cultivation. 
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MYRSINE AFRICANA Linn. (Myrsina^ete) 

Vkrn. — Arab. — Baibarang, Baring; N. W. P. — Chupra, Gttvaini, Paharicha; 
Kash. — Gugil; Punj. — Aiulgan, Bandaru, Bcbrang, Brancliu, Chachri, 
Gtigul, Kariik, Khushin, Kokhuri^ Pratshu, Vavarang. 

It is a small evergreen shrub found m Afghanistan on the Salt Range, and 
the outer Himalayas from Kashmir to Nepal, at an altitude from 1,(XX) to 8,500 ft. 
above the sea level. The berries of the shrub are used in Plindu medicine as 
anthelmintic, especially for expulsion of tapeworms. An ointment prepared from 
the berries is considered effective against ringworm and other diseases of the skin. 

Chemical Comk).sition. — Verma and co-workers (1936) investigated the berries by 
extraction with various organic solvents and isolated a crystalline material of golden colour 
(yield 3 per cent., m.p. 143-44*0.). It was identified as embellic acid through preparation 
and identification of its many derivatives. The berries when extracted with rectified spirit 
deposited along with colouring matter, a white crystalline substance, m.p. 228-30°C., yield 
I per cent., which has been identified as quercitol. 

The seeds from Abyssinia were found by Anon to contain 4.8 per cent, of embellic iicid 
(to which it owes its anthelmintic properties) and about i i)€r cent, of quercitol. No 
pharmacological work or clinical trials have been carried out. 
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PEGANUM HARMALA Linn, (Zygophyllacese ; Rutacese 

Syrian Rue 

Vern. — Arab. — Harmal, Hurmul; Bcng. — Isband; Bomb. — Hurmal, Hiir- 
maro, Ispand; Hind, — Harmal, Island -I ahouri, Kaladana, Lahouri 
hitrmiil; Mar. — H armal; Pers. — Isband, Ispand; Pun j . — Hurmul, 
Isboundlahourl, Lahouri hurmud, Spelane; Sind. — Hurmul; Tam. — 
Simailyalavinai, Simaiyaravandi; Urdu. — Ispand. 

This is a bushy herb, tme to three feet in height, growing wild all over North- 
Western India, Sind, the Punjab, Kashmir, Agra and the Western Deccan. It is 
also distributed to Arabia, North Africa, Hungary and Spain. Large quantities 
of the seeds are imported into India from Persia, and they yield a red dye. The 
drug, as found in the bazar, consists of the seeds mixed with capsules. In tlie 
indigenous medicine ‘harmar is described as alterative, purifying, aphrodisiac and 
lactagogue. There is reference to show that the seeds were used by the ancient 
Greeks as they are to this day in India. The powdered seeds were used as 
anthelmintics against tapeworms. 

Chemical Comix)st'ii()N. — seeds contain three alkaloids — harminc, harmaline, and 
Iiarmalol to the extent of 4 per cent, Hermaline occurs in largest amounts being 2/3 the 
quantity of the total alkaloids: harmalol occurs only in traces, harmaline, C13H14ON2, crys- 
talises in colourless or pale yellow glancing prisms, m.p. 239-40^0. Hermaline on dcmelhyla- 
tion yields the phenolic base harmalol, Ci2Hi20N2.3H20, m.p. 2r2®C. It also occurs in the 
seeds and crystallises from water in brown needles and is readily soluble in hot water or 
alkaline liquids and is oxidised in the air. On reduction harmaline yields tetrahydro harminc, 
CisHifiON, m.p. 199®C. and on gentle oxidation is converted into harmine. Harmine, 
C13H12ON2, m.p. 266° C\ crystallises in colourless rhombic prisms from methyl alcohol. On 
demethylation harmine yields the phenolic base harmol, C'i2HioON2, m.p. 321 ®C. A new 
alkaloid peganum has also been reported by Tutaev (1938) but no description of the alkaloid 
is available. Rescnfield and co-workers (1936) isolated pegarine from the blossoms and stems 
of the plant and was found to he identical with peganine (vasicine). 

The po.ssiblc llierapeulic application of harmala alkaloids as protozoacidal agents, coronary 
dilators and ecbolics and in nervous diseases aroused considerable interest for the preparation 
of homologues of these alkaloids, ('oulthard and co-workers (1933) prepared large number 
of allyl harmols. 

Pharmacological Action. — Flury (1910) investigated the anthelmintic 
properties of the alkaloids occurring in the seeds of P. harmala. Harmaline was 
found to have some anthelmintic action probably by paralysing the musculature 
of the parasites. Both harmine and harmaline paralysed the skeletal and cardiac 
muscles of frogs. In warm-blooded animals, harmine and harmaline caused con- 
vulsions, salivation, interference with respiration and depression of temperature. 
Harmaline stimulated the respiration in small doses, but in large doses paralysed 
it. The minimal toxic dose of hermaline for rabbits was determined to be 0,23 gm. 
per kilo, of body weight. As stated in Henryks Plant Alkaloids (1924) the exact 
knowledge of the pharmacology of the alkaloids is largely due to the work of 
Gunn and his collaborators. In a summary of his results Gunn states that in 
large doses harmine causes tremors and clonic convulsions, the latter occurring 
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without marked increase in spinal reflex excitability in frogs. With poisonous 
doses the convulsions are followed for a short time by motor paralysis, due to 
(Icpressant action on the central nervous system. The respiration is paralysed 
and in mammals there is a fall in temperature. Harmine induces a fall in blood 
[)rcssure chiefly due to weakening of the cardiac muscle. It arrests the perfused 
heart in diastole and diminishes the contractions of most forms of smooth muscle 
with the exception of the uterus, which, particularly in the rabbit, contracts power- 
fully. It is more toxic to most protozoa than quinine, Hennaline (dihydro- 
harmine) is about twice as toxic to most laboratory animals as harmine, but the 
addition of two atoms of hydrogen affects the degree of activity rather than its 
pharmacological character, as is also the case for tetrahydroharmine. The 
minimum lethal doses of the three bases for the rabbit are in the following ratio : 
harmine, harmaline and tetrahydroharmine — 2 : 1 : 3. The character of the action 
is still unaltered in tetrahydronorharmin, but in changing the ethers, harmine 
and harmaline to the respective phenols, harmol and harnialol, the capacity to 
induce clonic convulsions disappears, and the two phenols cause a progressive 
])aralysis of the central nervous system without initial stimulation. The 
])rotozoacidal action is also much reduced. lu harmol, alkyl ethers (homologues 
of harmine), the initial stimulant action of harmine diminishes as the weight of 
the alkyl group increases and at nonylharmol the action is purely depressant. 
Dilatation of the coronary vessels of the perfused heart shown by tetrahydroharmine 
is intensified with the alkylharmols attaining a maximum at amylharmol. The 
harmala and cinchona groups of alkaloids exhibit much similarity in action in spite 
of their dissimilarity in chemical constitution, and it is suggested that in cases 
of this kind the action must be due to a common chemical factor in the tissues 
concerned. Raymond-Hamet has made a special vStudy of the vascular action of 
the harmala alkaloids and certain of their j^roximate derivatives, including their 
influence on the i)ressor and other effects of adrenaline in comparison with that 
of yobyrine and ketoyobyrine. 

The possible therapeutic applications of these alkaloids as protozoacidal 
agents, coronary dilators and ecbolics, and in nervous diseases, for example in 
the treatment of post-encephalitic conditions, have been discussed by a number 
of authors. The alkylharmols, referred to above, form part of an extensive series 
prepared by Coulthard, Levene and Pyman and tested by these authors for 
bactericidal properties and by Coulthard for amoebicidal action. Each 
kind of activity increases to a peak as the series ascendes and then 
diminishes. In the O-n-alkyl series the peak is at O-n-butylharmol for Bacillus 
typhosus, at O-n-amyl-harmol for Staphylococcus aureus and at O-n-nonylharmol 
for Entamoeba histolytica. In the O-w-diethylaminoalkyl series the peak for 
B. typhosus is at O-w-diethylaminononylharmol. No trypanocidal or anti- 
malarial action was observed in a selection of the compounds tested. 

The physiological action of the alkaloids and of aqueous extract of the crude 
drug has been studied. A solution of the alkaloids (0.0001 per cent.) and the 
aqueous extract of the drug (0.0002 per cent.) caused a marked increase in the 

47 
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growth of yeast cultures (Saccharomyces eUipsoideus and S. beticus) and also 
caused modifications in the cell structure (increase in size which persisted when 
the cultures were later grown in normal media). Solutions of the pure alkaloid,', 
inactivated intestinal parasites (Ascaris lumbricoides and Macracanthorhynochns 
hirudiananeus) , while the aquous extract caused excitation. Parenteral 
administration of the alkaloids caused psychomotor excitation in the dog and rat, 
and the effect of oral administration diffcied in that tremor or rigidity did not 
occur. A 0.00001 per cent, solution of harmaline stimulated the contraction of 
an isolated rat uterus, while mixture of the alkaloids was active in concentrations 
of 0.000001 per cent. Ilarmine caused temporary hyperglycemia in a dog when 
administered in doses of 5 mg./kg. Harmine also modified the action of alloxan 
by stimulating the hyperglycemic and moderating the hypoglycemic phase. Tutaev 
and Makarova (1938) made the biological study of the new alkaloid Peganuni 
isolated from P. harmala. 

The effects of the injection of peganum are compared with those of harmine, 
Both cause tremor and convulsions in warm-blooded animals when toxic doses 
arc administered. Peganum depresses the central nervous system and its toxic 
dose is 6 mg. per 20 gm. body weight. The tremor and convulsions are due to 
an excitatory action on the upper spinal cord. The alkaloid stimulates the 
ventricular muscle of the frog’s heart and in strong concentrations the heart stops 
in systole. It also stimulates the activity of the smooth muscle of the intestine 
and uterus of rabbits. The site of action on smooth muscle is probably the muscle 
fibre itself. 

Therapeutic Uses. — P. Harmala sced.s have been used as a remedy for tape- 
worm in man and in the treatment intermittent and remittent fevers. Gunn and 
Marshall say that the drug is useful in chronic malaria but is not so affective in 
acute cases. Harmine by itself was also found to be reasonably efficient in certain 
relapsing cases. Harmaline used in patients suffering from both acute and chronic 
types of malaria in the Carmichael Hospital for Tropical Diseases did not produce 
any appreciable effect either on the malarial parasites or on the clinical symptoms 
of the disease. 
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PIPER BETLE Linn. (PiperaceaO 

Betel Leaf 

Vern. — Arab. — Tanbol; Beng. — Pan; Bomb. — Pan, Vilyadcle; Eng. — Betel 
leaf vine, Betel popper; Hind. — Pan, Tambuli; Mai. — Gryashya, 
Nagavalli, Tamhtilam, Vcitila, Vitika: Mar.— Faw, Videehapana; 
Pers. — Bargetanhol, Tambol; Sans. — Bhakshyapaira^ BJmjangalaia, 
Bhujangavalli, Divahhishta, Kalaskanda, Nagavalli, Nagavallika, 
Nagini, Parna, J^itika; Urdu. — Pan. 

Pan, the chief ingredient of the betel morsel (Pan-Supari), belongs to the 
Piperaceae family and is widely cultivated in Madras, Central Provinces, 
Jleiigal, Orissa, Bombay, U. P. and Bunna. The use of betel leaf can be traced 
as far back as two thousand years. It is described in the most ancient historic lx)ok 
of Ceylon, the Mahavasma, which is written in the Pali language. It is mentioned 
that in the year 504 B.c. a princess made a present of betel to her lover. During 
the combat between Duthagamini and Malabaris in the year 161 b.c. his enemies 
seeing his blood-red lips due to chewing of betel, got the erroneous impression of 
having wounded him. 

Medicinal Properties. — Pan or betel leaf {Piper hctle) has been described 
from ancient times as an aromatic stimulo-carminative (Katu), astringent and 
aphrodisiac (Kamagnisandipanam). The leaf produces an aromatic volatile oil 
containing a phenol called chavicol which has powerful antiseptic properties. The 
alkaloid arakene has properties resembling cocaine in some respects. The betel 
leaf is believed in as a common household remedy for various ailments. It is 
sometimes applied over the temporal regions for its analgesic and cooling effects 
to relieve intense headache. A local application is recommended for inflammatory 
swellings such as orchitis, arthritis, mastitis. The application of leaves smeared 
with oil is said to promote secretion of milk when applied on the breasts of 
lactating women. In pulmonary affections of childhood and old age, leaves soaked 
in mustard oil and warmed are applied to the chest in order to relieve cough and 
dyspnoea. Its local application is considered to be a useful adjunct in the treatment 
of hepatitis, orchitis and sore throat. The fruit is sometimes mixed with honey 
and taken as a linctus to relieve irritating throat cough. 

Betel and Supari in Social Life of Indians. — Pan-supari plays an 
important role in the daily social life of Indians. The custom of offering it to 
guests and visitors is a common courtesy amongst Orientals and has been prevalent 
in many parts of India from very ancient times and it exists amongst all sections of 
society to the present day. It is a common custom to offer pan-supari before 
and after meals to guests and on account of its carminative and sialogogue proper- 
ties it is a digestive when taken after a heavy meal. Pan-supari, especially the pan 
is very commonly recommended by Ayurvedic physicians to stimulate sexual desire. 
Partly owing to its aphrodisiac properties and partly on account of its deodorant 
and exhilarating properties, pan-supari came to form a part of the ritual, with 
which a wife welcomed her husband. This custom still exists to somfe extent 
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amongst certain sections of society. In some of the religious books of the Hindus 
the duties of a wife are described in the following terms ; 

'The housewife must light the lamp and nicely prepare the bed. She must 
put on clean clothes, apply sindhura (vermilion) to her forehead and chew pan 
mixed with the usual spices. She must give him milk boiled with sugar, nutmeg, 
saffron, almond and musk and also betel nut and spices wrapped in pan (Betel 
leaf)". 

This use of betel morsel sweetens her own breath and produce exhilaration 
and aphrodisiac effects in the husband. This custom has spread to prostitutes who 
offer pan-supari to their visitors. The custom of chewing betel morsel is widely 
prevalent in certain parts and there are many persons in this country who chew 
it all the time they are awake. It is carried and offered to friends just as Europeans 
offer cigarettes. While the leaf possesses aphrodisiac properties the thin stalk is 
believed to have contrary effects and is supposed to produce sterility. This is why 
it is removed when the morsel is prepared. 

Extent of its Use. — No other substance is craved for in the East with the 
same ardour as a betel leaf. There are many betel chewers who would rather 
give up their food than forego the betel morsel. The enormous extent of the 
practice of chewing betel in this country and the large quantities consumed give it 
an important position amongst accessory food substances. The areas of highest 
consumption are the eastern and southern parts of the Konkan coast, Kanara, the 
Malabar coast as far as Cape Comorin, Travancore, Ceylon, Coromandel coast, 
Assam and Bengal. The use also extends to the Madhya Pradesh, the Punjab, 
the Uttar Pradesh and the south-east Himalayas. On the west its use extends 
right up to the river Indus. According to a moderate estimate there are between 
5 to 10 million betel chewers in this country. It is not consumed to the same extent 
in all parts of the country. Its use, for instance, is more extensive on the east 
coast than in the interior and northern parts of the country. In parts of the Punjab 
and North West Frontier Province the practice is considered a luxury and it is 
taken only on festive occasions. The passion for the leaf is common to all, both 
men and women of all ages, classes and religions. The habit is often started during 
childhood and may be continued till death. In Assam there are certain tribes who 
consider that no one can speak Assamese until he begins chewing betel. There are 
many who chew it at all times, at work or rest. 

Modes of Preparation and Consumption. — Betel morsels are not always 
prepared fresh, but leady-made morsels are kept at home and also for sale in the 
betel-shops. In many households it is regarded as a duty of the female members 
to prepare and offer it to the family and guests, and a small box containing the 
implements and ingredients necessary for preparing the morsel is kept ready. 
The betel leaf is consumed in a fresh state, the old deteriorated leaves are believed 
to lose their properties. Frequent moistening preserves the plucked leaves and 
keeps them fresh for weeks, the leaves which by this process assume a yellowish 
colour are preferred. The betel morsel presented to visitors on ceremonial 
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occasions is composed of a piece of areca nut and a certain amount of burnt lime, 
a few spices and aromatics, and it is very often covered with gold or silver leaf. 
Some people add tobacco in addition to the ordinary constituents. In the process 
of chewing, the morsel is pushed from one side of the mouth to the other, it is 
masticated, pressed against or between the teeth in order to remove the juice, and 
it may protrude between the lips. The amount of diffrent ingredients in the morsel 
differs with individuals. The areca nut constitutes one half or even more of the 
total weight of the morsel, the balance being made up with betel leaf spices and 
lime. Generally one large betel leaf or one and a half of the smaller leaves are 
used in making one morsel to which half to one grain of lime is added. The 
maximum amount consumed in one day may amount to two hundred leaves in 
adults, these contain approximately 20 to 30 nuts ; moderate consumers may use 
from two to ten morsels. 

Chemical Composition. — Kemp (1890) tested the essential oil from some 
I>ombay leaves and found it to be slightly laevo-rotatory with a six*cific gravity of 
0.9404 at 28^. More recent work with the leaves from other places (Manila, Java, 
Siam, etc.) shows that the leaves contain starch, sugars, tannin, diastases (0.8 to 
1.8 per cent.) and an essential oil (Betel Oil) to the extents of even 4.2 per cent, 
in some leaves. The essential oil is a light yellow liquid of aromatic odour and 
sharp burning taste. The specific gravity varies from 0.958 to 1.057. The oils from 
the Java or the Manila leaves were found to be rich in phenols (nearly 55 per cent.). 
The essential oil present gives rise to a sensation of warmth and well-being in the 
mouth and stomach. It is also known to produce a primary stimulation of the 
central nervous system, followed by a kind of inebriety in large doses. The 
presence of a fairly large quantity of diastase in the betel leaves is significant 
and is likely to play an important part in starch digestion. 

Pharmacological Effects of Betel Chewing 

Symptomatology. — Chopra and co-workers (1942) have carefully studied 
over one thousand individuals who were in the habit of taking betel morsel 
habitually. This series included persons of all ages, races and occupations. The 
following description of the symptomatology from using the betel morsel is based 
on personal observations recorded in this series. The first apparent effect of the 
process of chewing pan is an abundant flow of saliva which mixes with the 
constituents of the morsel. Some people spit it out while other swallow it. The 
process of chewing is repeated for some time and in the case of a hard nut there 
may be some difficulty in cracking it. The morsel is chewed until only 
a few ligneous fibres arc left which are thrown out. Persons who 
are not accustomed to the habit may experience a disagreeable, acrid and 
burning taste, and a feeling of constriction in the throat just after taking it. 
It may lead to roughness or even slight ulceration of the tongue and the buccal 
mucosa. These unpleasant effects are less and less apparent as the individual 
becomes accustomed to the habit, and they are followed by agreeable sensations 
and a feeling of well-being. The perception of taste also becomes temporarily 
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dulled on account of the presence of the essential oil contained in the leaves, and 
to the astringent action of the lime. The red coloration of the saliva is due to the 
colouring matter of the nut, which manifests itself under the influence of the alkali 
of the lime. The usual mixture of areca nut, betel leaf and lime imparts a red 
brown colour to the saliva, while the morsel containing betel leaf, areca nut, gambir 
catechu, and lime gives rise to blood-red colour. After the initial effects of the 
excitation of tlie salivary glands and the irritation of the mucous membrane of the 
mouth have passed off, a pleasant odour lingers in the mouth, which is regarded 
as one of the charms of this habit. Besides the pleasant odour in the breath the 
morsel produces a mild degree of general stimulation. In those who are not 
accustomed to the use of areca nuts a sensation of uneasiness, stifling (sometimes 
amount to faintness) tremors and sweating is often produced. The symptoms are 
not of long duration and disappear within 10 to 20 minutes. The stimulation effects 
upon the central nervous system are mainly due to the areca nut which contains 
an active principle, the volatile alkaloid called arecoline. This substance produces 
a state of excitation of the central nervous system, leading to the increase of the 
reflexes and eventually convulsions followed by paralysis. The respiration becomes 
more frequent and the heart is often slowed. The nervous effects may vary in 
different individuals and animals according to disposition. Dogs, for instance, 
after ingestion of areca nut exhibit extreme excitement; frogs on the other hand 
show symptoms of depression. 

The effects may also vary according to the nuts used. Raw nuts produce 
vertigo and a sense of intoxication resembling that experienced after alcohol ; with 
old nuts these effect are not clearly so marked. The variation in the effects 
produced is due to differences in the arecoline content of the nuts. Besides the 
active principle of the areca nut, the essential oil of the betel leaf also produces 
in animals a primary excitation followed by a kind of intoxication, it enhances the 
effects of areca nut and acts synergistically upon the central nervous system. In 
addition to the above two main ingredients, the alkaline reaction of the lime plays 
an important part in liberating the alkaloid arecoline from areca nut. In this 
way lime also plays an important role in enhancing its nervous effects. 

Effect on Muscular Output. — Chopra and co-workers have carried out 
series of tests to investigate the effect of betel morsel on muscular and mental 
work, betel morsel with and without areca nuts in the fresh and dried state being 
used. There was no question of suggestion as the taste was made identical by the 
use of spices and flavouring agents and the subjects under test were quite unaware 
of difference in ingredients. The first part of the test consisted in establishing a 
certain degree of fatigue by riding on a bicycle along a road. Two pieces of betel 
morsels with different ingredients were then given; work was resumed after a 
rest of half an hour, and was pursued until complete exhaustion set in ; the time 
of exhaustion was recorded in each case. The pulse rate and blood pressure were 
also recorded in certain cases and the general condition was noted. The total 
amount of work done was also noted in different cases. The pulse and the blood 
pressure were not much affected but it was found that the working capacity was 
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slightly increased by betel leaf. This was further enhanced by 10 to 15 per cent, 
when the morsels prepared with fresh areca nuts are used. 

Effects on Mental Efficiency. — ^Efficiency tests were carried out in twenty 
normal individuals, most of them being clerks and medical students from the 
Punjab, where the betel morsel is used in moderation. It would appear from 
these experiments that small and moderate doses of pan slightly stimulate the 
mental faculties, resulting in quicker solution and greater accuracy in arithmetical 
calculations. 

Pathological Changes Produced by Excessive P»etel Chewing. — The 
same authors have examined a series of 400 habitual betel chewers in this country 
and a brief summary of the findings is detailed in the underlying Table XVJ. All 
these individuals were taking more than 20 morsels daily. 


TABLE XVI 

The Pathoi.ogical Changes and tieihr Relative I'requency 
IN Habitual Tndulgers of Pan 


Pathological 

Number of 

Frequency of 

Conditions. 

Ca.«5es. 

Percentage. 

I. Caries 

120 

30.0 

2 , Deposition of black tartar 

2T8 

544 

3. Recession of gums 

82 

20.5 

4. Partial or comi)lele loss of sensibility of the 
buccal mucosa 

60 

15.0 

5. Pyorrhoea alvcolaris 

280 

70.0 

6. Dyspepsia 

160 

40.0 

7. Palpitation .... .. . 

180 

45.0 

.S. Neurosis 

35 

8.75 

9. Giddiness 

20 

5.0 

10. Slow cerebration 

10 

2.5 


The figures given above are considerably higher than those occurring among 
those who do not take betel leaf habitually. 

It would appear from this table that excessive indulgence in betel chewing 
leads to many pathological changes which are deleterious to health. Dental troubles, 
oral sepsis, dyspepsia, palpitation, neurosis and slow cerebration are only some of 
the innumerable mischiefs produced by this habit. 

Cancer of the Mouth. — The excessive use of betel morsel undoubtedly 
leads to chronic irritation of the lips, mouth and tongue and predisposes to 
epitheliomatous growths in susceptible individuals. According to Castellani and 
Chalmers, betel irritation is the commonest cause of cancer of old people in the 
East. Cancer of the mouth and lips was found to be more frequent in localities 
where the betel habit was widely prevalent, e.g., Assam, Burma and southern 
India, than in the northern parts of India where its use was not so popular. Out 
of 141 cases of cancer among chronic indulgers in pan in various hospitals of 
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Bengal, Bihar and Orissa, 18 were cancer of the lips, 3 cancer of tongue and 
120 cancer of the rest of the body. This showed carcinomatous growths of lips 
and tongue comprised at least 14 per cent, of the total number of cancer cases. 
Betel chewing therefore definitely predisposes to carcinomatous growths of the 
mouth. 

Milton ( 1946) observed that unusually high incidence of oral cancer has been 
observed by Australian and U.S. Army physicians among several thousand natives 
of New Guinea and nearby islands, where daily betel chewing is common. The 
chewing material consists of the Areca, catechu (betel nut) (‘^bue^'), the leaves 
and pods of the piper betle plant (‘*daku’’) and lime (“kumbung'') principally 
calcium carbonate with burnt lime obtained from sea shells or coral. The lime 
is employed to neutralize the astringent effect of the acid nut. Systemic effects 
of the mixture include exhilaration, sleeplessness and on over indulgence, ocular 
disturbances. A slight red color formed when the 3 ingredients are mixed in the 
mouth, can be reproduced in vitro without saliva; it also occurs when an aqueous 
solution of the piper leaf or pod is used instead of the whole leaf or pod, or 
when the lime is replaced by sufficient sodium hydroxide and does not occur 
when the lime is replaced by pure calcium carbonate. 

Summary. — The ill-effects of betel-chewing in this country were examined 
in over one thousand people who were habituated to its use. From the toxicolo- 
gical point of view the objections against its use are less serious than those against 
alcohol and tobacco. Taken as a whole, the ill-effects of betel are milder 
than those of narcotics. Dutch observers in the East Indies noticed that 
it was perfectly harmless in moderate amounts. One or two pan morsels 
a day may stimulate muscular and mental efficiency. The chief objection 
to its use is that once the habit is formed it is difficult to stop it. From this point 
of view the consumption of betel must be regarded as an evil. The withdrawal 
symptoms are a general sense of fatigue and exhaustion, possibly from loss of 
the stimulation reflex. Unpleasant taste in the mouth and disinclination for 
exertion arc often complained of. According to Ahmed (1928) people who are 
habitual betel chewers become dyspeptic at about the age of 30 years and suffer 
from pyorrhoea alveolaris with its attendant sequelae. He was also of the opinion 
that cancer of the tongue and cheeks frequently occurs in those who indulge in it 
excessively. Modi (1928) also made similar observations and found that pyorrhoea 
was very frequent in these cases but dental caries was not very common. There 
is dulling of sensibility of the buccal mucous membrane, recession of gums, deposi- 
tion of lime concretions and atrophy of the alveolar processes. 

Such effects were observed by Chopra and co-workers in excessive consumers 
and not in moderate and occasional indulgers. Another point, which must not 
be lost sight of excessive consumers, is that constant stimulation of salivary 
secretion involves an enormous waste of saliva which is expectorated or swallowed 
instead of being utilized for digestive purposes. The fibrous portions of betel 
leaf and betel nut get into the crevices of the teeth and stay there for some time 
leading to the formation of pockets. This results in irritation of the gums and 
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inflamttlation of the alveolar margins and ultimately pyorrhoea alveolaris results. 
Another point against the use of pan is the concomitant use of zarda (an aromatic 
preparation containing tobacco) which is not infrequent. This irritates the buccal 
mucous membrane, acts on the nerve endings of the teeth, decreases their sensibility 
and upsets the gastro-intcstinal tract. 

The consumption of lime with each morsel may lead to excess of lime in 
the system, with its accompanying effects; lime is excreted in the saliva and is 
deposited on the teeth in the form of yellow tartar which, if not promptly dealt 
with, leads to infection of the gum. This deposit may also extend to the roots of 
the teeth and thus lead to the destruction of the peridental membrane and produce 
pus pockets. Further the alkaline juice of the betel morsel is believed to neutralize 
the gastric acidity and acts as an astringent on the mucous membrane of the 
stomach. All these effects are observed in excessive chewers and not in moderate 
and occasional consumers. 
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PISTACIA INTEGEBRDIA Stew. (Anacardiacese) 

Vern, — Beng. — Kakra; Guj. — Kakra; Hind. — Kakra; Kash. — Drcck, Gurgu, 
Kakkar; Kumaon. — Kakra; Mar. — Kakra; Punj. — Drck, Gurgu, 
Kakar, Kakkar, Kakkeran, Kakkrangche, Tanhari, Tungu; Sans. — 
Chakra, Chakrangi, Chandraspada, Ghosha, Kulingi, Natangi, 
Navanga, Shikhari, Vakra, V anamurdhaja, Vishanika; Urdu. — 
Kakra, 

It is a tall tree commonly met with in the sub-Alpine Himalayas. On the 
leaves and petioles of this plant are found peculiar gall-like excrescences, which 
give the appearance of 'horns' from a distance. These 'galls' are formed by a 
kind of insect (aphis). The galls vary in size; the external surface is of a pale 
greenish brown colour and has a fimbriated appearance. On breaking open the 
galls, a reddish inner surface is seen and appears to be covered with particles of 
dust which, on microscopical examination, is found to be the debris of the 
insects and their excretory matter. The taste of the powdered galls is very 
astringent and slightly bitter and they have a terebinthine odour. They have long 
held a place in the Hindu Materia Medica as a useful remedy in cough, phthisis, 
asthma, etc. The usual dose is 20 grains combined with demulcents and aromatics. 
The Mohammedan writers consider it useful in pulmonary affections and in 
diarrhoea and vomiting. European writers also mention the drug but say nothing 
about its properties. 
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Chemical Composition.— Little work has previously been done on the chemistry of this 
drug. A chemical examination indicates chiefly the presence of the following substances : 
essential oil 1.21 per cent., crystalline hydrocarbon 34 per cent, tannin substances 60.0 per 
cent., and gum mastic 5.0 per cent The essential oil was obtained by steam distillation of 
the coarsely powdered drug. The essential oil is of a pale greenish yellow colour with a 
turpentine-like odour and taste. The specific gravity of the oil is 0.8885 at I5®C. A crystalline 
principle was obtained by treating the alcoholic extract with light petroleum ether, distilling 
off the ether and treating the residue with absolute alcohol. This on concentration deposited 
large transparent prismatic crystals. The substance is insoluble in water, soluble in nearly all 
the organic solvents, is tasteless and has a sharp melting point of 146® C. The tannins present 
are of a yellowish crystalline appearance and can be obtained from an aqueous solution of 
the drug by precipitating with lead acetate, and decomposing the precipitate in suspension 
in water with sulphuretted hydrogen, concentrating and drying. An estimation of the tannins 
showed their amount to be nearly 60 per cent, in an air-dried sample of the drug. After 
removing the essential oil and the crystalline hydrocarbon by means of petroleum ether from 
an alcoholic extract of the drug, dissolving the residue in alcohol and pouring it in cold water, 
the insoluble resin can be precii)itated, while the tannins remain in the solution. By repeating 
the alx)ve process the resin can be obtained in a fairly pure condition. Its chemical behaviour 
is identical with that of gum mastic. No substance of the nature of an alkaloid or glycoside 
could be detected. 

Chose (194s) extracted the galls with benzene and obtained two acids, acid A needle- 
shaped compound, m.p. i79-8o®C., acid B was in hard rhombic crystals, m.p. i6i-62°C. Both 
were presumed to be, C30H44O3, belonging to the triterpinoid carboxylic acids. Karimullah 
(1945) extracted the galls with ether and obtained two crystalline products melting at 
i79-8o®C., and i63°C. The galls on steam distillation yielded 1.3 per cent, of essential oil 
which has specific gravity 0.8759 (i3®C)n^® 14735. The oil contains /-pinene (25 per cent.), 
camphene (27 per cent), dMimonese (4-5 per cent.), cineol (10 per cent.), /-terpeneol 
(20 per cent.), and aromadeiidrene (4 to 5 per cent). In addition to these the oil contains a 
small percentage of a lactonic stearoptene and caprylic acid to the extent of 15 per cent 
Deshpande and Baslas (1950) investigated the plant and the essential oil obtained from it 
was found to consist of 95 per cent, of d/-pinene as the chief component 

The drug has a great reputation both in the Hindu and the Mohammedan 
medicine as a tonic and expectorant, and it is useful in asthma, phthisis and other 
conditions of the respiratory tract. Its use in pulmonary affections is no doubt 
due to the presence of a fair amount of essential oil, while the large amount of 
tannins present in the drug acts as a strong astringent. On the whole we found 
that the importance of the drug was very much overrated. It may be classed with 
the terebinthinate astringents. This drug appears to have no advantage over 
many of the stronger expectorants in the British Pharmacopoeia and its antiseptic 
action is not of a higher order. 
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PLANTAGO OVATA Forsk. (Plantaginaceae) 

Ispaghula; Spogel Seeds 

Vern. — ^Arab. — Bazrekatima, Bazrequatuna; Beng. — Eshopgol, Isabgul, Ispa- 
ghul; Bomb. — Isapghol; Guj. — Isafghol, Isapghol, Urthamujiru; 
Hind. — I sab ghul, Isbaghol, Ispaghul, Issufgul; Kash. — Ismogul; 
Mai. — Karkatasringi; Mar. — Isabagola; N.W.P. — Ispaghul; Pcrs. — 
Isabghul, Isparzah, Ispoghul; Punj. — Bartang, Isabghol, Isafghol, 
Ispaghol; Sans. — Ishadgola, Shlakshnajira, Snigdhabija, Snigdhaji^ 
raka; Tam. — Ishappukol, Iskol, Ispoghol; Tel. — Isapagala, Isphagula; 
Urdu. — Ispaghul, 

The genus Plantago comprises about 50 species, of which ten are natives of 
India. A number of these herbs have been used in the indigenous medicine for 
many centuries. This herb is found growing in the plains of the Punjab and Sind 
and low hills from the Sutlej westward; it is also cultivated to a small extent in 
diflferent parts of India, such as Bengal, Mysore and the Coromandel coast. 
Westward it is also distributed to Spain and the Canaries. 

The seeds of this plant are boat-shaped, about i/8 in. long and rather less than i/i6 in. 
broad. They are translucent and pinkish grey but the colour may vary, some being brown, 
while others are white with a pinkish tinge, the latter being generally preferred. The concave 
side of the seeds is covered with a thin white membrane. When microscopically examined 
the epidermis of the seeds is found to be composed of polyhedral cells, the walls of which are 
thickened by secondary deposit, which are the source of the mucilage. Between it and the 
albumin is a thin brownish layer; tlic albumin is formed of thick-walled cells which contain 
granular matter. When soaked in water the seeds become enormously swollen with an 
abundant coaling of adhering mucilage which is free from taste and odour. 

The seeds of several other species of the same genus exhibit similar properties. 
P, ample xicaulis is a plant which grows in the plains of the Punjab, Malwa and Sind, extending 
to southern Europe. It furnishes the brown Ispaghula which is not infrequently met with 
in the Indian bazars. These seeds have also a boat-shaped appearance like those of P, ovata 
but are rather large, averaging i/6 in. in length. They produce mucilage in the same way 
and probably have just as effective demulcent properties as the true P. ovata seeds. Large 
quantities of these seeds are imported into India from Persia. F. major, known as 'luhuriya^ 
in Hindi and ^bartang* or ‘barhang* in Persian, is a large herb which is found on the Alpine 
Himalayas from Peshawar and Kashmir to Bhutan at. a height of 2,000 to 8,000 ft. above 
the sea level, as well as in Western Tibet at an altitude of 10,000 to 12,000 ft. It has also 
been reported to grow in Assam, Khasia Hills, Burma, Malacca, Singapore, Bombay, the Nilgiri 
Hills and the higher parts of Sudan. This plant was used in the ancient Roman and Grecian 
medicine. The seeds of F. major are imported largely into India from Persia and have the 
same properties as those of F. ovata. They are at the present time largely used in the indi- 
genous medicine in India as a remedy for dysentery. The seeds are oblong and brown, marked 
with waves having slightly elevated longitudinal ridges of a dark colour. One side of 
the seed is arched and the other side is concave and marked with a scar showing the attachment 
to the ovary. They are insipid and Have an oily taste when crushed. When soaked in water 
they become coated with a thick layer of transparent mucilage resembling F. ovata. Some of 
the other species of Plantago are F. psyllium' (which is practically the same as F. major), 
P. brachyphylla and F. lanceolata. 
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Uses in the Indigenous Medicine.— ,P. ovata seeds are not mentioned by the writers 
of the Hindu medicine and appear to have been unknown to them. They, along with the 
seeds of several other species of Plantago, were very frequently referred to by Arabian and 
Persian writers who esteemed them very greatly as medicinal agents. Even as far back as 
the lOth century the Persian physician Alhervi mentioned them and a little later Avicenna 
referred to this drug. All the subsequent writers on Mohammedan medicine have extolled 
the properties of ‘ispaghula*. The seeds were introduced in the Indian medicine by the advent 
of the Mohammedans and they began to be largely used as a popular remedy in chronic 
dysentery and intestinal fluxes. Even at the present time they are perhaps the most extensively 
used remedies for intestinal conditions. For any kind of diarrhoea, especially when blood or 
mucus is present in stools, it is a popular household remedy. The seeds are also considered 
to be cooling and demulcent and besides diarrhoea, dysentery and other inflammatory and 
functional derangements of the digestive organs they are also recommended in febrile 
conditions. They are said to have diuretic properties and are given in affections of the kidneys, 
bladder and uretlira (gonorrhoea) in doses of 2 to 3 dr. either mixed with sugar or in 
the form of a decoction. Powdered seeds are frequently mixed with seeds of H. antidysenterica 
and are given in dysentery. The crushed seeds are made into a poultice and arc applied to 
rheumatic and glandular swellings. A cooling lotion for the head is also prepared from 
the mucilage ; and a decoction of the seeds is prescribed in coughs and colds. A slight degree 
of astringency is believed to be imparted to the seeds by heating them in the dry condition. 
P. ovata seeds are frequently mixed with seeds of Salvia aegyptiaca (V- — Tukhm malanga), 
which also grows in the plains of the Punjab and like P. ovgta seeds yield copious mucilage. 

Chemical Composition. — ^The seeds contain a fatty oil, albuminous matter and mucilage 
in such large quantities that i part of the seeds with 20 parts of water forms a tasteless jelly 
within a short time. On addition of a large quantity of water and filtering, little mucilage 
passes, but the major part of it remains adherent to the seeds. The mucilage can be 
separated by straining with pressure. It is neutral in reaction, is not altered by adding or 
precipitated by boiling with alcohol nor is it changed by iodine, borax or perchlorride of iron. 
It is only sparingly soluble in water. A glycoside named aucubin, C13H19O8.H2O, has been 
isolated from the seeds, leaves, roots and flowering stems of P. major and P. media and also 
from the leaves, roots and seeds of P. lanceolata. It crystallises in the form of colourless 
bush-forming needles which have a melting point of 181 ®C., and a rotation in aqueous solution 
of —164.9®. This glycoside has also been found in Ocuba japonica and probably occurs in 
some of the other plants belonging to the Plantaginaceae family. 

Henry and Brown (1924) examined a number of reputed remedies used against amoebic 
dysentery. Mansonia ovata and Rhyncosia adenodes are used in South Africa; Brucea 
abyssinica and B. sumatrana are used in Abyssinia and Malaya respectively.- These four drugs 
were examined chemically without showing any active constituents to which their amoebicidal 
action could be attributed. From M, ovata a substance called ‘entericin* was isolated, but 
this is an ill-defined substance. From the two species of brucea amorphous bitter substances 
were isolated, but trials on the free-living protozoa showed them to be quite inactive either 
alone or in presence of alkali. R. adenodes showed no active substance. These investigators 
tried to combine the biological and chemical methods in the hope of being able to select some 
from the large number of such available drugs which seemed promising enough for detailed 
examination. The finely-ground drug was exhausted with boiling alcohol, the extract con- 
centrated in vacuo and the thick syrup diluted with water to precipitate fatty and resinous 
matters, which formed preparation A. The liquor from this precipitate, after further con- 
centration in vacuo to remove all the alcohol, constituted preparation B. The latter was then 
treated with lead acetate to remove tannin and gum, which after recovery from the lead 
precipitate, gave preparation C; and the residual liquor, after removing the excess of lead, 
yielded preparation D, 
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Crude Drug 

I 

Alcoholic Extract 


Water-insoluble portion A Water-soluble portion B 


Tannin and Residual water 

Gum C soluble matter D 

All these four fractions were carefully examined and their action tested in protozoa. None 
of them possesses any great degree of toxicity to these organisms. 

Pharmacological Action. — ^The author (1930) confirmed the presence of a 
body of the nature of a glycoside in small quantities in the seeds of P. evata; this 
was pharmacologically inactive and was very difficult to obtain in a pure condition. 
No other physiologically active substance was found; the tannins which are present 
in appreciable quantities have very little action on protozoa or bacteria. 
The efficiency of the drug would appear to be entirely due to large quantities of 
the mucilage. This gelatinous substance was, therefore, carefully examined. 
It has a jelly-like consistency and is acted on by the digestive enzymes to a very 
slight extent, especially when it is on the seeds. Even after incubation for 
24 hours with salivary enzymes, pepsin and hydrochloric acid and the pancreatic 
enzymes there was very little digestion of the mucilage. It thus passes through 
the small intestine unchanged and during its passage it lines the mucous membrane 
acting as a demulcent and a lubricant. Further, the mucilage is not acted on by 
the intestinal bacteria in the large gut. Its presence there in fact would appear 
to have an inhibitory action on the growth of the organisms. 

The action of such organisms as B. shiga, I. flexner, B. cholera, B. coli and 
bacteria from whole stool, was tested on the mucilage by putting it in broth cultures 
in which these organisms were grown. The tubes were put in an incubator and 
even after a fortnight still remained unaffected. That the mucilage does not form 
a good media for the growth of intestinal organism is shown by the fact that 
if it is allowed to set in a petri dish and the surface is plated with the culture 
of such organisms as B, shiga, B. flexner, P. coli and other foecal organisms, no 
colonies are found to grow. It has also been shown that if a thin layer of the 
mucilage is spread on the surface of agar media inoculated with B, shiga, B, flexner, 
etc., the growth of these organisms is greatly inhibited. 

That the mucilage is not acted on to any great extent by the digestive enzymes 
in the small intestine or the bacteria in the large intestine is further shown by 
the fact that large quantities of it can be seen in the stool after administration of 
the seeds. The author gave a dessert spoonful of the pOA^dered seeds to cats with 
a stomach tube. On opening up the intestine on the following day, the whole of 
the mucilage was found spread on the surface of the mucous membrane of the small 
and the large intestines. In the latter where the contents had assumed a solid 
form, both the mucilage and seeds were on the surface of the mucous membrane 
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forming a layer between the solid faeces and the surface of the mucosa. From 
these experiments it is clear that the mucilage forms a coating over the surface of 
the ulcers. This would not only protect the injured mucosa from the irritating 
products of gastro-intestinal digestion but would also prevent access of the motile 
bacteria which would be entangled in the meshes of the gel. 

The mucilage further being of colloidal nature has a remarkable power of 
absorbing bacterial and other toxins. Our experiments in vitro have shown the 
jelly-like mucilage from P. ovata seeds is very active in this respect. 

Therapeutic Uses. — The seeds were noticed early by the Western practi- 
tioners and eventually found their way into the Indian Pharmacopoeia in 1868. 
In the early part of the eighteenth century, Fleming, Ainslie and Roxburgh all 
spoke favourably regarding their value in diarrhoeic conditions. Since then they 
have been very extensively tried by many Western practitioners who have confirmed 
the opinion that they are useful in chronic dysentery and diarrhoea. Some clinicians 
have combined the seeds with ipecacuanha treatment. They are said to be very 
useful in all inflammatory affections of the mucous membrane of the alimentary 
canal on account of their emollient, demulcent and laxative properties. 

For the past IS years the present writer has given very extensive trials to 
the seeds of P. ovata in the following conditions with excellent results : 

(1) Chronic Bacillary Dysentery , — This condition is invariably associated 
with the presence of mucus in the stools. According to Acton and Knowles 
(1928), the commonest type of chronic bacillary dysentery in India is due to 
infection with Flexneris bacillus, next comes Strong’s bacillus and lastly Shiga’s 
bacillus. Some of the chronic diarrhoeas in the tropics are due to Morgan’s 
bacillus or the para-dysentery group. The bowel in these conditions is generally 
ulcerated and the toxins absorbed from the ulcerated surface produce a diminution 
of tone of involuntary muscle of the gut wall producing intestinal stasis, 
visceroptosis and a general toxaemic condition in the individual. Chronic diarrhoea 
with painful peristalsis persists for prolonged periods and may alternate with 
periods of constipation. The condition is intractable and may persist for years. 

(2) Chronic Amoebic Dysentery , — ^These patients may have constipation or 
irregularity of bowels and the large majority show mucus in their stools 
The degree of ulceration varies greatly according to the intensity of the intestinal 
symptoms. There are two types of these patients- —the lean, thin, neurasthenic 
type who suffer from habitual constipation or constipation alternating with 
diarrhoea, or the fat, jovial type who suffer from chronic morning diarrhoea. 

(3) Chronic Constipation with Auto4ntoxication Produced from Other 
Causes , — In the first two conditions the administration of the seeds gives a 
considerable relief to Uk patient. It has already been stated that the seeds do 
not contain any active principles having any marked toxic effect on the bacteria or 
protozoa. There are small quantities of tannins present, but their effect in this 
respect is very slight indeed. The whole action of the drug appears to be entirely 
mechanical. The irritated or ulcerated surface of the intestinal mucosa are soothed 
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by the demulcent action of the mucilage which covers the surface and in this way 
prevents it from coming in contact with irritating products of digestion of food- 
stuffs, intestinal juices and gases which are always present in the intestine and 
which irritate the parts and prevent the ulcers from healing. Exclusion of these 
factors enables the ulcers to heal and inflammation of the mucosa subsides. 
Further, the absorption of toxins, which takes place rapidly from the ulcerated 
surface, is prevented by a coating of the mucilage which being of a colloidal nature, 
adsorbs the toxins from the gut and thus helps in excreting them from the body. 
As the jelly-like mass is not quickly acted on by the gastro-intestinal juices and 
bacteria, practically the whole of it is available, and passes out in the stool carrying 
with it the adsorbed toxins in the course of the next 12 hours. In this way the 
patient not only gets relief of the pain, tenderness or discomfort in the abdomen 
but his general condition is also improved owing to decrease in the absorption 
of toxins. In chronic amoebic dysentery which has failed to react to intensive 
courses of emetine or the kurchi alkaloid, the author has tried prolonged courses 
of liquid extract of kurchi {H, antidysentcrica) and ispaghula with success. 
The patient is put on 2 dr. of the extract, 3 or 4 times a day, at the same time 
he takes 2 or 3 heaped dessert-spoonfuls of the seeds twice daily, the treatment 
being continued for six weeks or two months. Not only is there considerable; 
relief to the symptoms but examination of the stools shows disappearance of 
E. histolytica. 

In chronic amoebic dysentery where constipation is one of the main symptoms, 
the mucilage covers the faeces as they become solid in the large intestine and thus 
facilitates their passage through the large gut by acting as a lubricant. In this 
condition as well as in chronic spastic constipation its action may be aided by 
giving small doses of saline purgatives. 

(4) Hill Diarrhoea . — This condition is not infrequently met with in people 
who go up to the hills and is more common Europeans. The patient usually 
passes several stools in the morning and the condition is accompanied by catarrh 
of intestine. P, ovata seeds are particularly useful in the early stages. Not only 
is the irritated mucous membrane soothed and protected by the mucilage, but 
the fermentation is also inhibited and the stools assume a solid form. 

(5) Chronic Diarrhoea in Children is also Considerably Benefited . — Most of 
these conditions are due to irritation of the gut with bacterial toxins and the 
mucilage acts by removing this irritation. 

Dosage and Modes of Administration of P. ovata Seeds. — The seeds are 
thoroughly cleaned from sand and grit and other extraneous matter with which 
they are always found mixed in commerce. This can be done by sifting them 
through a fine sieve or mosquito-netting and picking out anything which still 
remains with the fingers. Before the seeds are taken they should be quickly 
washed once or twice in a cupful of water. The usual dose recommended is 
2 to 4 dr., but considerably larger quantities, i.e., 1 to 2 oz., may be given with 
advantage. Two to three heaped dessert-spoonfuls of the seeds or more if 
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necessary may be given 2 or 3 times a day. They contain no toxic principles of 
any kind and most of them pass out of the gastro-intestinal tract in 6 to 12 hours. 
In fact in some cases, especially when constipation is present,, larger doses are 
essential as their action is produced partly by the lubricating action of the mucilage 
and partly by the increase in the bulk of the intestinal contents which mechanically 
stimulates the intestinal peristalsis. Four methods are recommended for the 
administration of the seeds: 

(1) The clean, dry seeds are put in a cupful of water and after a preliminary washing, 
I or 2 teaspoonfuls of sugar is added if desired. The mixture is stirred and taken. 

(2) The seeds are added to a cupful of water and arc allowed to stand for 20 to 30 minutes 
till all the mucilage comes out. If desired some sugar is added and the mucilaginous mass 
is then swallowed. 

(3) A mucilaginous decoction is prepared by boiling the required quantity of the seeds 
in a couple of pints of water till the quantity is reduced to about half. This is then taken 
divided into doses of 2 to 4 oz. and taken every 2 or 3 hours. It has already been pointed out 
that the mucilage is not altered by boiling. 

(4) The mucilage-containing cover of the seeds is separated from the seeds by crushing 
them and separating the husk by winnowing. One to two teaspoon fuls of it are given in 
a cupful of water with a little sugar. By many indigenous practitioners this preparation is 
preferred to whole seeds, especially in acute conditions of the gastro-intestinal tract. 

The author prefers the first method in ordinary chronic forms of dysentery 
and diarrhoea as it allows the seeds to mix thoroughly with the intestinal contents 
and in this way enables them to spread over the whole of the surface of the mucous 
membrane evenly. If the mucilage is allowed to form outside, it conglomerates 
into sticky masses and is not evenly distributed and passes out of the intestine 
in lumps. It has been shown by experiments in vitro that the digestive enzymes 
have a weaker action on the mucilage when it is on the seeds. When a decoction 
is made and the mucilage is separated, it is partly changed by the digestive enzymes 
into a non-mucilaginous substance after incubation for 24 hours, whereas that on 
the seeds is little altered. This supports the superior action of the whole seeds. 
The decoction and mucilage-containing cover separated from the seeds is, however, 
preferable in sub-acute types of dysenteries both of protozoal and bacillary origin. 
The drug has the advantage of being tasteless, in fact with sugar it is quite pleasant 
to take. It is therefore not objectionable to take and is very suitable for children. 

Various preparations of paraffin are being used as intestinal lubricants. They 
enter the caecum mixed with the iliac contents and keep the contents of the large 
gut soft. In addition they accelerate the passage of faeces through the large 
intestine which consequently does not become overloaded. Paraffin being a mineral 
product is not absorbed and practically the whole of it can be recovered from the 
stools. A perusal of what has been said about the mucilage of P. ovata seeds 
will show that it acts in very much the same way as liquid paraffin does so 
far as its lubricant and constipation-relieving effects are concerned. It is 
further free from many disadvantages which liquid paraffin possesses. It 
is well-known that even the best preparations of paraffin are not free from 
producing irritant effects and many cases of malignant disease of the large gut 
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have been attributed to its long-continued use. Eczema ani does not uncommonly 
occur in persons habituated to its use and ‘paraffin pains' are not of very rare 
occurrence. It has also been stated that long-continued use of liquid paraffin may 
prevent absorption of nutrient material from the intestines by forming a thin 
impermeable coating round the intestinal villi and cases of malnutrition have 
been recorded after its prolonged use. P.ovata mucilage is a vegetable product 
and is free from all these disadvantages, besides being very much cheaper. Two 
or three dessert-spoonfuls taken at bed time produce the same laxative effects as 
liquid paraffin. 

Summary. — The seeds of P.ovata are very beneficial in chronic dysenteries 
of amoebic and bacillary origin and chronic diarrhoeas due to irritative conditions 
of the gastro-intestinal tract. A glycoside named aucubin has been found in the 
seeds but it is physiologically inactive. The tannins which are present in 
appreciable quantities have little action on the entamoebae or bacteria. The 
action of the drug would appear to be purely mechanical, being due to the large 
amount of mucilage which is contained in the superficial layers of the seeds. 
This mucilage is shown not to be acted on by the digestive enzymes passes through 
the small intestine unchanged. It lines the mucous membrane of this part of the 
gut and its demulcent properties give it a protective and sedative action. In the 
large gut the intestinal bacteria have been shown to have little or no action on the 
mucilage. Practically the whole of it is passed out unchanged during the 12 to 
24 hours following its administration. During its passage through the gut it coats 
the inflamed and ulcerated mucosa and protects it from being irritated by the 
fluids and gases, the products of gastro-intestinal and bacterial digestion. This 
enables the lesions to heal* quickly. The toxins present in the gut are further 
absorbed by the gel and their absorption into the system is prevented. The seeds 
arc taken in large quantities and as they swell up in contact with water they 
increase the bulk of the intestinal contents and in this way relieve chronic constipa- 
tion by mechanically stimulating the intestinal peristalsis. The mucilage of P. ovata 
seeds acts in very much the same way as liquid paraffin. It is very much cheaper 
and is further free from the injurious effects produced by the habitual use of the 
latter drug, i.e. malignant disease of the colon, eczema ani, paraffin pains, etc. 
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PLUMBAGO BOSEA Uiui. (PlumbaginacesB) 

Vern. — Arab. — Shittermul, Shitarajehmar, Shitturridge; Beng. — Chitra, Lai- 
chita, Raktochita, Raktochitra; Bomb. — Lai chitra; C. P. — Chitrak; 
Eng. — Fire plant. Officinal leadwort. Rosy flowered leadwort; Hind. — 
Chitra, Lalchita, Lalchitarak, Lai chitra, Raktachitra; Kash. — 
Shitranj, Shitray; Mai. — Chettikotuveli, Chuvannakotuveli; Mar. — 
Lalchiira; Pers. — Shitrakesurkh; Sans. — Agni, Atidipya, Chitraka, 
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Chitranga, Chitravalli, Dahaka, Dipika , Hrasvagni, Kalamula, 
Marjara, Pat hi, Raktasikha, Usharbudhavhavhaya, Vyala; Tam.— 
Akkini, Sengodiveli, Sittiramulam; Tel. — Errachitramulam, 

It is a shrubby perennial, frequently cultivated in gardens in India. The root 
is mentioned by ancient writers as an abortifacient and vesicant. The bruised root 
in its natural state is acrid and stimulating but when tempered with a little bland 
oil, it is used as an external application in rheumatic affections of joints and 
paralytic conditions. It is given internally in small doses for the same complaints 
in combination with other drugs. It has also been recommended as an efficient 
substitute as counter irritant for producing blisters in place of cantharides. 

Chemical Composition. — Roy and Dutt (1928) isolated plumbagin, the active principle 
of the root by extracting them with petroleum ether, b.p. 70-90®. It was obtained in form 
of golden yellow needles, m.p. 77-78®C, after several recrystallisation from dilute alcohol. 
The root bark of the plant was examined by Tummin Katti and Patwardhan (1932) and was 
found to contain plumbagin, a large amount of amorphous brown pigment and a reducing 
sugar but no substance of alkaloidal nature. The powdered root bark (33 kg.) was 
thoroughly extracted with 90 per cent, alcohol. After removing the greater part of the 
solvent the syrup was mixed with 2 kg. of the alcohol extracted material, dried completely 
and was then successfully extracted in a specially devised continuous extraction apparatus 
with petroleum ether, ether, chloroform, methyl alcohol and ethyl alcohol. The residue 
from the petroleum ether extraction was dissolved in ether and this solution by treatment with 
3 per cent, sodium hydroxide followed by saponification with alcoholic sodium hydroxide 
yielded sitosterol, a fatty alcohol probably arachidyl alcohol, oleic, linolcic and lingnoceric 
acids in addition to plumbagin. The ether extract showed the pre.sence of sitosterol, glycoside, 
CaaHseOc, m.p. 259-60® C. and a saturated hydrocarbon, m.p. 77-78® C. Glucose and Tannin 
were detected in the ethyl alcoholic extract. The chloroform, ethylacetate extractives contained 
chiefly a water insoluble brown amorphous powder. Purification of plumbagin by steam 
distillation gave plumbagin, CnHgOs, in orange yellow silky needles, m.p. 75-76®C. Plumbagin 
has an irritating odour and acts on the mucous membranes chiefly of the respiratory tract. 
Its M.L.D. is 110-20, 20 and 30 mg. per kg. body weight for albino rats, guinea pigs and 
frogs respectively. 
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PLUMBAGO ZEYLANICA linn. (Plumbaginacefe) 

Vern. — ^Arab. — Shitaraj; Beng. — Chita, Chitruk, Sufaid; Bomb. — Chitra, 
Chitrack; Eng. — Ceylon leadwort, White- flowered leadwort; Hind. — 
Chita, Chitarak, Chitawar, Chiti, Chitra; Mai. — Tumpukotuveli; 
Mar. — Chitraka, Chitramula ; N epal. — Chitu ; Pers. — Bighbarindeh, 
Shitarak, Shitirak; Punj. — Chitrak; Sans. — Agni, Agnimata, Agni- 
sikha, Anala, Analanama, Barhi, Bhali, Chitraka, Chitranga, Daruna, 
Hinxarati, Hutabhuk, Jataueda, Krishnavartma, Kuta, Shushma, 
Ushana, Vallari, Vanhi, Vanhinama, Vyala; Tam. — Adigarradi, 
Akkini, Kanilam, Sittragam, Sittramular, Vanama, Vengodiveli; 
Tel — Agnimata, Chitramulamu, Tellachitramulamu; Urdu. — 

Chitalakri, 
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F. seylanica is an allied species and is considered to be a culvated 
variety of P. rosea. The root of these plants has been quite well-known 
in our country for a very long time and there are references to it in the 
classical works of Charaka, Susruta etc. It is believed to increase the digestive 
powers, it promotes the appetite and is said to be useful in dyspepsia, piles, 
anasarca, skin diseases, etc. As a local application, the root was held in high 
esteem and it entered into the composition of several caustic preparations. The 
roots have been largely used as abortifacients in the indigenous practice. 
With this object it is sometimes given internally but more commonly it is employed 
as a local irritant to the os uteri. It is also used as an irritant to the skin by 
malingerers or to support false charges. 

Chemical Composition. — Dulong (1885) first isolated an active principle from the root of 
Plumbago and named it ‘plumbagin*. Fliickigcr (1889) isolated the same substance in a 
slightly purer form from the root of P.zeylanica by submitting it to steam distillation 
and extracting the distillate with ether. Roy and Dult (1928) have found that 
])lumbagin is present in all the varieties of plumbago met with in India to a maximum of 
about 0.91 per cent. The proportion of plumbagin varies within wide limits according to 
the locality, growth, age, condition of the soil and season of the year. In general it is 
found by these workers, that the older the plant and the drier the soil, the greater is the 
quantity of active principle found in the roots. It has also been found that fresh roots 
yield a much greater proportions of plumbagin than roots which have been stored for a 
considerable time. 

Pharmacological Action. — Keien Ko (1931) studied the pharmacological 
action of plumbagin. He finds that it stimulates the central nervous system in 
small doses while with larger doses, paralysis sets in leading ultimately to death. 
The blood pressure shows a slight fall. The stimulant action is not properly 
observed in the isolated heart of the frog. The peripheral vessels are found to 
dilate. Small doses stimulate the plain muscle all over the body, but large doses 
produce immediate paralysis. The minimum lethal dose has been found to be 
0.5 mg. per gm. of frogs, 0.1 mg. per gm. of mice and 10 mg. per kilo, of rabbits. 
Bhatia and Lall found that plumbagin is a powerful irritant and has well marked 
antiseptic properties. In small doses, the drug is a sudorific; large doses causes 
death from respiratory failure. The action is probably due to the direct effect of 
the drug on the muscles. 

Therapeutic Uses. — As plumbagin is a potent remedy it is likely to be of 
use in therapeutics if its dosage is properly regulated by proper pharmacological 
studies. Owing to its property of setting up irritation of the skin, it may be 
of use in chronic skin diseases and in leucoderma. Vyas and Lai have got fairly 
good results from its use in early cases of leucoderma and baldness of the head 
but further work is necessary. 
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PON6AMIA GLABBA Vent. (Legimiinosie) 

Vern. — Arab. — Aktemakat; Beng. — Dahur karanja, Dalkaramcha, Karmuj, 
Khawari; Bomb. — Karan j, Kiramal; C. P. — Kurunji; Eng. — Indian 
beech; Hind. — Kanja, Karanjaka, Kiramal, Papar; Kumaon. — Paper, 
Sukhchain; Mai. — Minnari, Punnu, Unnu; Pers. — Khaiulmalisa; 
Punj. — Karanj, Paphri, Sukhchein; Sans. — ^Angaravalli, Badhaphala, 
Chirahilva, Dhana, Naktamala, Prakirya, Putika, Purikaranja, 
Snigdhapatra, Tapasvi, Vrittaparna; Tam. — Agirunanandam, Ilanji, 
Kolliyam, Naguttam, Ponga, Udagu; Urdu. — Karanjwah. 

P. glabra is one of the commonest trees in India especially near the 
coast, and is met with from the central and eastern Himalayas to Ceylon. It is 
a small handsome tree with glabrous, bright green foliage. The seeds, leaves and 
the oil derived from the seeds are all used in Hindu medicine as remedies for 
skin diseases and rheumatism. A bath prepared from the leaves is used for 
relieving rheumatic pains and the juice of the root is used for cleansing foul 
ulcers and sores. The oil is held in high esteem as an application in scabies, herpes 
and other cutaneous diseases. Internally, the oil has sometimes been used as a 
stomachic and cholagogue in cases of dyspepsia with sluggish liver. The powdered 
seeds of P. glabra arc supposed to be of value as a febrifuge and tonic in asthenic 
and debilitating conditions. They are also used very commonly for their expecto- 
rant properties in bronchitis and whooping cough. 

Chemical CoMPOSiiioN.—The seeds contain 27 to 364 per cent, of a bitter fatty oil 
(Pangamol or Hongay oil). The oil is brown in colour and has a characteristic odour. 
The colour can be largely removed by treatment with alkali and the odour by treatment with 
superheated steam under reduced pressure. The fatty acids present in the oil include myristic 
0.23, palmitic 6.06, stearic 2.19, arachidic 4.30, lignoceric 3.22, dihydroxystearic 4.36, linolenic 
0.40, linolic 9.72 and oleic acid 61.30 per cent. Bechenic acid which occurs free in the oil and 
is very likely removed during the process of purification, together with 3.56 per cent, 
of unsaponifiable matter. Investigations carried on in the Department of Chemistry at the 
School of Tropical Medicine show that, besides the fixed oil, the seeds contain traces of an 
essential oil. Nearly 250 gm. of the powdered seeds were distilled in steam and only a trace 
of an essential oil was obtained. 

Seshadri and co-workers (1942) investigated the pongamia oil and isolated a crystalline 
compound Karanj in and another crystalline substance pongamol, m.p. 128-9° C. Working with 
the flowers, they found that the ligroin extract of the flowers of F. glabra was made up of 
aliphatic waxy matter, some oil and a small amount of pongamin. The aliphatic waxy 
portion consisted mostly of esters derived from C24 to C30 alcohols and C24 to C30 acids and 
smaller amounts (12 per cent.) of hydrocarbons of C27 to C33. Pongamin is a colourless 
crystalline substance, m.p. 2I2°C and having the approximate formula, CisHwOs. Its proper- 
ties resemble those of karanj in. The ether extract contained much free kaemferol and 
small amount of resitosterol occurring probably as an ester. The alcoholic extract contained 
small amounts of a sterolin, m.p. 262° C, and was found to be resitosterol glycoside. Larger 
amounts of neoglabrin and glabrosaponin were found. The former is a high melting complex 
amino acid which is sweet in taste and resembles glabrin to a considerable extent. The 
glabrosaponin seems to have the formula, C5oH84028, it is a complex glycoside of a triter- 
penoid sapogenin group having the probable formula CaoHsoOs* They also investigated the 
roots and isolated a new crystalline compound Kanugin, CisHisOr, m.p. ipy-S^C. From 
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the cake of the seeds they isolated a ciystalHne nitrogenous substance glabrine, C2iH420i2N3, 
m.p. 2go°C. (dec.) in o.i per cent., yield. It has no marked physiological properties. 

Pharmacological Action and Therapeutic Uses.— The finding of an 
essential oil in the seeds of P. glabra is significant and in view of the 
popularity of the seeds in certain districts as a remedy for troublesome cough, 
it was thought that the essential oil present in the seeds might have some part 
to play in the therapeutic efficacy of the drug. A portion of the steam distillate 
containing the essential oil was, therefore, passed through the pharmacological 
tests to find out the nature of the action of the oil. The steam distillate, on intra- 
venous injections in experimental animals, is found to cause a slight rise in blood 
pressure which is of a transient nature. The bronchioles appear to be slightly 
relaxed. Further work is in progress. 
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PREMNA INTEGRIFOLIA Linn. (Verbenacese) 

Vern. — Beng. — Bhutbhiravi, Ganiari; Bomb. — Arni, Narvel; Hind. — 

Agetha, Arni, Ustahunda; yidX.—Munna; Mar. — Aran, Chamari, 
Kharanarvel; Sans. — Agnibijaka, Agnimantha, Ananta, Araniketu, 
Havirmantha, Jayanti, Jyotishka, Maihana, Nadcyi, Pittamafa, 
Tanutvaka, Tejomantha, Vaijayantika, Vanhimantha, Vanhimula; 
Tam. — Munnai, Pasumunnai; Tel. — Gabbunelli, Karnika, Nagura, 
Tukkadu; Urdu. — Arani 

It is a small tree or a big shrub which grows near the sea from* Bombay to 
Malacca ; it also grows in Ceylon. The drug is very extensively used in Ayurvedic 
medicine, the roots being considered as laxative and stommachic. The decoction 
of the root is given in gonorrhoea and during convalescence from fevers. It is 
an important ingredient of “Dashamula^' a favourite decoction of ten plants often 
prescribed by the practitioners of indigenous medicine in obstinate fevers. A 
soup made from the leaves is occasionally used as stomachic and carminative. 
The root is also given as a cordial tonic. The whole plant in form of decoction 
is used in rheumatism and neuralgia. 

Chemical Composition. — Dymock, Warden and Koogtr report the presence of an 
amorphous alkaloid, a substance reducing Fehling’s solution and an astringent body giving 
a green colour with ferric chloride but no precipitate with gelatin. Basu and co-workers 
(1947) isolated from the stem bark of the plant three alkaloids premnine, ganiarine, ganikarine 
and some unsaturated aromatic hydrocarbons of high molecular weight. Premnine, 
CuHisON, m.p. 82®C., was obtained in an amorphous form; ganiarine could only be isolated 
in crude form, ganikarine, C19H47NO, m.p. 230-32° C. was also obtained in an amorphous form. 

Pharmacological Action. — The pharmacological action of the alkaloids on 
the blood vessels was studied by determining the rate of perfusion in the frog. 
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It was found that ganikarine has no action, whereas the ganiarine and premnine 
raise the blood pressure by contracting the blood vessles, i.e., they have a sympatho' 
mimetic action. Premnine on instillation into the eye of the frog and puppy 
produced dilation of the pupil in concentration of 1 in 10,000. Further work on 
this plant is desirable in view of the fact that an alkaloid with powerful 
sympathomimetic action is present. 
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(i) Dymock, Warden and Hooper, 1893, Pharmacographia Indica^ 68; (2) Basu and 
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Jour. Pharm., 191. 

PRISTIMEBA INDICA Willd. (Hippocrateacese) 

Syn. Hippocratea indica Willd. 

It is a robust climber growing wild in the forests extending from Konkan 
in the south to Madras, Bengal and Assam in the east. The plant is a rambling 
or scandent shrub with a bushy habit. The plant is extensively used in Kanara. 
It is commonly believed by the people of that locality that a teaspoonful of 
the paste obtained by rubbing the roots of the plant on a stone with a little lime 
juice completely cures respiratory troubles when administered orally twice daily 
for three days. 

Chemical Composition. — The chemical analysis of the roots was first attempted by 
Phalinkar (1948) who isolated a carbohydrate, dulcitol, from the alcoholic extract of the root 
bark. Bhatnagar and co-workers (1951) examined the roots and isolated besides dulcitol, an 
antibiotic pristimerin, C27H34O4, m.p. 219-20® C., to the extent of o.i per cent. The roots 
consist of an outer yellow covering (phellcm) an inner red bark and pitch. The antibiotic 
was mostly concentrated in the phellem and to a lesser extent in the inner red bark, the pith 
being completely devoid of any antibacterial activity. 

Pristimerin shows considerable activity in vitro against a large number of 
gram positive cocci, particularly against Streptococcus viridans, the casual agent 
of sore throat, tonsilitis, streptococcal arthritis, etc., and Streptococcus faecalis 
which at times is known to cause urinary complications. It is ineffective against 
gram negative organisms. The activity of the antibiotic in vivo was found to be 
of a low order and when administered parenterally it was found to be toxic. 

Clinical Trial of Pristimerin. — Nineteen cases treated presented a low 
grade infection of the nasopharyngeal mucosa which did not yield to sulpha drugs 
or penicillin. The chief pathological changes were confined to the tonsils from 
which alpha-haemolytic strains belonging to the viridans group were isolated. 
Patients of age group 4 to 46 years, the majority being young, were treated by 
direct application of pristimerin in paroleine or glycerin, and by 20 mg. doses 
in alcohol by mouth twice a day for 2-3 days. Recession in the size of the tonsil, 
amelioration of general malaise and disappearance of temperature was observed. 
No alpha-haemolytic streptococci could be isolated from the throat swabs after 
the completion of treatment. 

This antibiotic deserves further careful laboratory studies as well as clinical 
trials. 
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PSORALEA CORYLIFOLIA Linn. (Leguminosse) 

Babchi 


Vern. — Bcng. — Bavachi, Hakuch, Latakasturi; Bomb. — Bawachi; Hind. — 
Babachi, Babchi, Bavanchi, Bhavanj, Bukchi; Guj. — Babchi, 
Bavacha; Mar. — Babachi, Bavachya; Pers. — Waghchi; Punj. — 
Babchi; Sans.— Aindavi, Avalguja, Bakuchi, Chanderlekha, 
Chanderprabha, Kushthahanlri, Shetshilekha, Shtdotkha, Sitavari, 
Soma, Vejani; Urdu. — Babcchi. 


P. corylifolia is a common herbaceous weed whieh grows throughout the whole 
length and breadth of the plains of India. The seeds of this plant have been in 
use in the Hindu medicine for a long time. They are brownish black in colour, 
about 2 mm. long and arc oblong and flattened. They arc hard but not brittle, 
have a soft skin, an agreeable aromatic odour and a pungent bitterish taste. No 
oil can be expressed from the seeds even under high pressure. A good quality 
of the seed is produced in Rajputana which can be bought in the market at 
Rs. 15/- to Rs. 20/- per maund. 

The seeds have been described by the ancient Hindu physicians as ‘hot and 
dry’ and according to some ‘cold and dry, laxative, fragrant, stimulant and 
aphrodisiac’. They have been specially recommended in leprosy internally and 
are also applied in the form of paste or ointment externally. The drug has been 
considered to be so efficacious in this disease that it was given the name of 
‘kushtanasini’ (leprosy destroyer). In inflammatory diseases of the skin 
leucoderma and psoriasis it is given both as a local application and by the mouth. 
The seeds are also used as an anthelmintic, diuretic and diaphoretic m febrile 
conditions. Several species of Psoralea grow in America and are used medicinal y 
in that country as a stimulant and as nervine tonic. 


Chemical Composition. — Dymock in his Pharmacographia Indica states that the seeds 
contain a colourless oil, 13.2 per cent, of extractive matter, albumin, sugar, ash 7.4 
cent, and a trace of manganese. Very little work was done on ffiis drug until recently, 
when Sen, Chatterjee and Datta (1923) made a tliorough examination of the seeds. TheM 
authors found that the seeds contained— (1) an unsaponifiable oil having the formula CkHmO 
boiling between i 8 o°C. and ipo'C. at ii to iS mm.; (2) a yellow acid substance QoH^Oio 
from the alcoholic extract; (3) a methyl glycoside having a melting point of 105 L. to 
loy'C. containing four (OH) groups. They found the unsapomfied oil to^ pharmacologically 
active and they used it with success in cases of leucoderma and psoriasis. They did not, howeve , 
study the essential oil present in the seeds, which was associated with the unsapomfiable 01 . 

Qiopra and Chatterjee (1927) studied the chemistry of the seeds. The ^hi^ acjre 
principle is an essential oil. A fixed oil, a resin, and traces of a substance of alkalo^l 
nature are also present The essential oil was more closely studi^ Jted 

crushed seeds were distilled in steam and the distillate collected. The distillate was.satora ed 
with common salt, when most of the oil floated at the top and was repeatedly extracted 
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with ether. The ethereal extracts were collected and dried with anhydrous sodium sulphate. 
On slowly evaporating the solvent a straw-coloured essential oil having the characteristic 
odour of the seeds was obtained, the yield being 0.05 per cent. The following constants 
were determined: Sp. gr. at 25®, 0.9072; refractive index 1.5025; solubility in water at 
25® about 0.0197 per cent. It was found to be optically inactive. The essential 

oil when stored in a sealed tube remained unchanged for a considerable period ; 
the colour, however, gradually turned to a deep brown. When placed in a 

desiccator over calcium chloride or exposed to air, it crystallised in needle.s, 
probably on account of the oxidation of some of its constituents. The crystals 

had a sharp cooling taste; they melted sharply at I26®C. If tlie temperature was 
further raised to 330° C, they slowly turned black, showing the decomposition of the substance 
at a high temperature. On cooling it was found that a well-defined needle-shaped crystalline 
sublimate had deposited on the cooler parts. As the quantity of the essential oil at our 
disposal was very small, it could not be fractioned in vacuo to study its constituents. Jois 
(1933) obtained from the petroleum ether extract of the seeds a reddish brown oil and a 
crystalline solid psoralen, CiiHeOs, m.p. 162° C., it is possibly a coumarone-coumarin. The oil 
contained considerable amount of resin. The fatty acids separated from the oil were 

principally palmitic, oleic and linolcic together with small quantities of stearic, lignoceric, and 
linolenic acids. Seshadri (1937) obtained by extraction of the entire .seed with ether an 
alkali soluble resin, an essential oil and a non-volatile terpeniod oil. From the crushed 
kernels with petroleum ether he obtained a mixture of psoralen and isopsoralen and fixed 
oil from which a sterol, m.p. i26-28®C. was i.solated. Siddiqui (1948) from the kernels isolated 
psoralen m.p. 169® C., isopsoralen, m.p. 142° C. and a fixed oil. From the sticky resinous 
pericarp, he obtained essential oils, resin acids and a new crystalline substance psoralidin, 
C16H14O4, m.p. 3iS®C. 

Preparation of the Oleo-resinous Extract for Clinical Trials.— One pound of the 
powdered seed was thoroughly mixed with i Ib. of olive oil and tlie mixture was kept over- 
night. Next day, it was transferred into a tincture press and the oil was expressed. About 
half a pound of oil was collected and filtered through cotton wool. The oil was diluted 
with fresh olive oil according to requirements. 

Pharmacological Action of the Essential Oil. — ^The oil has an irritant effect on 
the skin and mucous membrane. Its action on undifferentiated protoplasm such as paramecium 
is quite marked. In i in 50,000 dilutions of the essential oil, the paramecia remain alive 
and active for 15 minutes; after 25 minutes the movements are somewhat slowed and some 
die in 40 to 45 minutes. In i in 10,000 dilution these organisms are killed in 10 minutes. 
The essential oil shows a selective activity against the skin streptococci and this in all 
probability accounts for its extensive use by the Hindu physicians in skin affections. Dilutions 
of I in 10,000 kill streptococci in 10 minutes. Against B, typhosus (Calcutta strain) the 
essential oil has no activity at all and there was growth of these bacilli in all concentrations. 
The action of the essential oil on the cholera vibrio and B. dysenteric was tried with results 
similar to those obtained with B, typhosus. The following table gives the relative effects 
of i.o per cent, phenol and different dilutions of the babchi essential oil on the skin 
streptococci : 
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On voluntary muscle, the essential oil in high dilutions (i in 50,000 to 100,000) has a 
distinct stimulant action. The tone of the isolated uterus of the guinea pig or cat is decidedly 
increased and the uterus may show a tonic contraction. Perfused, isolated pieces of intestine 
are similarly affected and the peristaltic movements are increased. Saturated solutions of 
the oil injected intravenously have no effect on the blood pressure. The isolated mammalian 
heart shows neither stimulation nor depression. On perfusion with i in 5,000 solution of 
the oil there is a well-marked contraction of the arterioles in a frog. The respiration is 
not affected. 

Therapeutic Uses. — P, corylifolia is a very ancient remedy for leticoderma; 
it has been tried extensively not only by the practitioners of the Hindu medicine 
but also by followers of the Western system. K. L. Dey strongly recommended 
an oleo-resinous extract and he describes the effects as follows : ‘‘After application 
for some days the white patches appear to become red or vascular; sometimes 
a slightly painful sensation is felt. Occasionally, small vesicles or pimples appear 
and if these be allowed to remain undisturbed, they dry up, leaving a dark spot 
of pigmentary matter, which forms as it were a nucleus. From this point as 
well as from the margin of the patch, pigmentary matters gradually develop, which 
ultimately coalesce with each other and thus the whole patch disappears. It is 
also remarkable that the appearance of fresh patches is arrested by its application.'' 
Other observers have not obtained such good results. 

Acton (1926) tested a number of preparations made from P. corylifolia seeds 
in various skin affections at the skin out-patient department, Calcutta School of 
Tropical Medicine, 1 in 10,000 to 1 in 20,000 solutions of the pure essential oil 
were tried in some cases of acute streptococcal dermatitis, but unfortunately they 
set up much irritation and made the condition worse. A 20 per cent, solution 
of the purified resin in alcohol was quite ineffective in leucoderma. A 1.0 per cent, 
solution of the essential oil in alcohol was also unsatisfactory. The olco-rcsinous 
extract made from the seeds was found to be the most suitable preparation; this 
contains most of the essential oil present in the seeds. This oil was applied locally 
to leucodermic patches by gently rubbing once or twice daily. Patients suffering 
from leucoderma are divided into two groups: 

1. The Primary Group : These patients do not suffer from any other skin 
disease. They are sub-divided into (a) those of S 3 q)hilitic origin and (b) those of 
non-syphilitic origin. Some of them suffer from £. histolytica infection and other 
affections of the gastro-intestinal tract. Others are free from it. 

2. The Secondary Group: This includes cases which are associated with 
other diseases of the skin such as ringworm, seborrhoeic dermatitis, etc. 

The oleo-resinous extract has been tried in a very large number of cases of 
leucoderma of both groups, but its beneficial effects are observed only in the 
non-syphilitic groups. In the syphilitic cases it had no effect, because here in all 
probability the melanoblasts are killed, as they are not visible in Ae histological 
preparations. The effect of the essential oil is purely local. The Hindu physicians 
giv6 the powdered babchi seeds by the mouth but this method was not tried in 
the treatment of leucoderma. The beneficial effects may be due to: (1) absorp- 
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tion and excretion of the oil through the skin where it produces its specific action, 
(2) stimulant action on the intestinal mucosa which may cause increased absorption 
of amino acids concerned in pigment formation, or (3) antiseptic action in the 
gastro-intestinal tract, but this is not borne out by our experiments. The effect 
of the essential oil is purely local and, therefore, any existing concurrent affections 
of the gut such as infection with E, histolytica should be treated at the same 
time. The action of the oil on the skin appears to be specific. Krogh has 
demonstrated that Rouget’s cells lie round the capillaries. The endothelium of 
the capillaries by itself has no contractile power and any increase or diminution 
in the size of these vessels is brought about through the agency of the processes 
of Rouget's cells. In the skin the melanoblasts or pigment-producing cells lie in 
the vicinity of Rouget’s cells. When the capillaries dilate Rouget’s cells also 
increase in size and the melanoblasts relax at the same time. During relaxation 
of the melanoblasts their processes are extended and they exude the pigment 
melanin. The main action of the essential oil appears to be on the arterioles in 
the sub-capillary plexuses causing dilatation and increase of plasma in this area 
SO that the skin becomes red and the melanoblasts are stimulated. The action 
on the capillaries in the papillae is usually very slight in most individuals so that 
there is no oedema of the prickle cells layer (poro-keratosis) and there is no 
desquamation of the epithelium. 

The essential oil, however, varies enormously in its effects on different persons. 
With the majority (95 per cent.) it causes only redness of the leucodermic patches 
but in a small number (5 per cent.) there is extreme sensitiveness to the oil, 
so much so that blistering may be produced. This indicates that not only is 
dilatation of the blood vessels produced, but at the same time the permeability of 
the capillary tufts is markedly increased so that fluid accumulates and blisters 
form between the prickle cells and the capillary layer of the skin. In yet another 
class of cases blistering only occurs after the application of the oil if the skin is 
exposed to the direct rays of the sun. The strength of the oil should, therefore, 
be varied in such a way as not to allow its action to go beyond the state of redness 
of the leucodennic patches. The oil being an essential oil is able to permeate 
through the epidermis to the prickle cells of the lymphatics and so it finds its 
Way to the sub-capillary area and stimulates the cells situated there. The 
advantage of this oil over the other skin irritants (compounds of mercury, salicylic 
acid, etc.) is that it does not produce desquamation or any change of keratolytic 
nature resulting in loss of pigment of the epidermis. So far as is known 
P. corylifolia is the only drug that has a dual action, le., action on both Rouget’s 
cells and the melanoblastic cells of the skin. This specific action of the oil can 
be readily demonstrated on the frog’s skin under a microscope. In leucoderma 
the melanoblastic cells are not functioning properly and their stimulation by the oil 
leads them to form and exude pigment which gradually diffuses into the 
decolourised areas. 

Summary. — The active principle of the seeds of P. corylifolia (babchi) is 
an essential oil. A fixed oil and a resin occur in large quantities but these are 
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not pharmacologically active substances. Traces of substances of alkaloidal nature 
are also present. The essential oil has a powerful effect against the skin 
streptococci. It has a specific effect on the arterioles of the sub-capillary plexuses 
which are dilated so that in this area plasma is increased. The skin becomes red, 
the melanoblasts are stimulated leading to pigment formation. The pigment is 
exuded and diffuses into the decolourised leucodermic patches. Local applications 
of the oleo-resinous extracts made from the seeds are beneficial in the treatment 
of cases of leucoderma of non-syphilitic origin. If aflFections of the gastro- 
intestinal tract such as £. histolytica infections, etc., arc present, these should be 
treated at the same time. 
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RANDIA DUMETORUM Lam. (Rubiacese) 

Vern. — ^Arab. — Jauzulaki, Juzulosul; Assam. — Gurol; Beng. — Madan, Men- 
phal; Bomb. — Ghela, Gehela, Gelaphal; Eng. — Common emetic nut; 
Gond. — Katul, Kuay; Hind. — Arar, Karhar, Madan, Maindal, Main- 
phal, Manneal; Kumaon. — Karhar, Mainphal, Manyul; Mai. — Kara, 
Kattunaranna; Mar. — Galay, Gel, Mindhcd, Peralu; Pers. — 
Jusulkueh; Punj. — Arar, Mandkolla, Mindla; Sans. — Bastishodhana, 
Dharaphala, Granthiphala, Kantaki, Kantha, Muchukiinda, Pichuka, 
Pindinaita, Tagara; Urdu. — Mainphal 

This is a deciduous thorny shrub or small tree found throughout India. The 
dried fruit has been known to Ayurvedic and Unani practitioners for a long time 
as an emetic and ecbolic (Dymock, 1891). It is described by the old Hindu writers 
under the name of Madna as pungent and dry, beneficial in leprosy and phlegmatic 
swellings and the best and tlie safest of emetics. Mohammedan physicians of India 
have adopted it as a substitute for the Jouz-el-kai of Arabs and describe it as 
an emetic, at the same time acting as an aperient. Mohidecn Sheriff (1869) 
described the dry mucous pulp as a good substitute for ipecacuanha in dysentery. 
Chevers on the authority of Edgeworth, stated that the fruit is used in Jullundar 
as an ingredient in medicines given by the mouth for the purpose of procuring 
abortion (Waddell, 1928). D)miock and others have also mentioned it being used 
as a fish poison and as a preservative for protecting grain from insects. The plant 
is also recommended as an antidote to snake-bite and scorpion sting but Giius 
and Mhaskar found it quite useless. The root is also useless as collyrium. 

Chemical Composition. — ^Vogtherr (1894) isolated from the plant a minute quantity of 
an alkaloidal substance which was neither identified nor characterised. A small amount of 
lead {0.022 per cent.) is invariably present. In addition to the above Randia saponin has 
been isolated and also a glycoside which forms yellowish plates or white amorphous powder 
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which melts and decomposes at about 250®C. Tannic acid, C80H62O10, appears to be a monobsic 
acid of the saponin series and exists apparently in loose combination with Randia saponin. 
It crystallises from alcohol in white nodular masses and melts at 2o8®C. Randic acid resembles 
quillozic acid in dissolving red blood corpuscles without destroying the colouring 
matter and in precipitating albumins and peptones. Such properties of randia saponin are 
probably responsible for the poisonous character of the fruit. Randia tannic acid exists in 
small quantities in the pericarp and is a brown, very hygroscopic mass which is freely soluble 
in ether as well as in water and alcohol. Randia red, C33H34O2, probably a decomposition 
product of randia tannic acid, to which the red colour of the pericarp of the fruit is due, is 
precipitated from the alkaline extract as a brown powder which is insoluble in water, 
alcohol and ether but easily soluble in alkalies. Randia fat is a yellowish green substance 
of the consistency of butter. It melts at 28-29® C, its specific gravity is O.9175 at 20® C, acid 
value 13.8, ester value 146.4, saponification value 160.2, iodine value after two hours 43.24. 
Hardikar and Mohiuddin (1937) obtained from the brown kernel of the ripe fruit, an 
essential oil having the characteristic smell of the plant; a neutral saponin as a white, brittle 
amorphous mass (melting point between 230 and 340® C.) ; an acid saponin as brownish 
white material melting between 195 to 200®C. and an acid resin. 

Pharmacological Action. — ^The plant has a bitter taste and produces 
salivation. On contact it produces a generalised irritation of the mucous 
membranes producing sneezing, vomiting and irritation and bleeding from the 
urinary tract. The cornea is inflamed and the drug causes haemolysis both in vitro 
and in vivo. The perfused frog’s heart is arrested in a few minutes with concentra- 
tion of 1/75,000 and practically instantaneously with a 1/50,000 concentration. 
The drug is rapidly detoxicated by the liver. 

No clinical trials on any large scale have so far been carried out. The saponin 
is probably responsible for its action. 
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BAUVOUBIA CANESGENS linn. (Apocynaceie) 

It is a small shrub inhabiting the moist and hot regions of India. It grows 
wild in Howrah district near Calcutta in Bengal. No mention of the plant is made 
either in Watts Dictionary of Economic Products of India or in Hooker’s Flora 
of British India. Its roots are sometime used to adulterate those of R. serpentina. 

Chemical Composition. — Greshoff (1890) first reported the presence of 0.4 per cent 
of a body of alkaloidal nature in the bark of the plant but he did not purify the base or 
determine its molecular formula and properties. Asima Mookcrjee (1941) reinvestigated 
the plant and isolated from the leaves an alkaloid Rauwolscine, C2iH2608N8, with m.p. 
23i-32®C. It is fairly soluble in ether, ethyl acetate, chloroform and hot alcohol, less soluble 
in benzene and very sparingly soluble in petroleum ether and water. The colour reactions 
of the alkaloid show it to be quite different from other Rauvolfia alkaloids but similar to 
yohimbine. Rauwolscine is distributed throughout the plant, the root bark containing o.i per 
cent, stem-bark 0.2 per cent and leaves 0.5 per cent. 

Pharmacological Action, — ^Rauwolscine has been found to be a depressant 
of the cardio-vascular system in experimental animals. The important feature is 
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that the alkaloid exerts its hypotensive action only when the blood pressure is high. 
It lowers the blood pressure by depressing the cardiac muscle and reducing the 
minute output of the heart. This reduction in blood pressure is maintained in 
most cases indicating an action also on the blood vessels. The alkaloid ranks 
among the few sympathol)d:ic agents and a suitable dose can completely abolish 
the pressor effects of adrenaline. It appears from some experimental work done 
that the alkaloid is fairly toxic, but no exact figure can be quoted at present 
unless further data are collected. As it is chemically related to Yohimbine, it is 
yet to be seen whether rauwolscine shares other properties of the latter. This 
alkaloid deserves further notice of the pharmacologists and clinicians. Although 
its pharmacological action has not been fully investigated, its action so far as 
blood pressure is concerned resembles tliat of R. serpentina. Further work on 
the plant is indicated. 
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BAUVOLFIA SERPENTINA Bentb. (Apocynacese) 

Vern. — Beng. — Chandra^ Chhotachand; Bomb.— Amelpodi, Chandra, Chhota- 
chand, Karavi, Tchovanna; Hind. — Chhotachand, Harkai chanda, 
Nai, Nakulikanda; Mai. — Chuvannavilpuri, Tulunni, Vantuvala; 
Mar. — Harkaya, Mungusavel, Sapasanda; Sans. — Ahibhuka, Ahilata, 
Bhadra, Bhujangakshi, Chandrasura, Chandrika, Ishwari, Maha- 
sugandha, Nagagandha, Patalaganda, Phanihantri, Vasara; Tam. — 
Sovannamilhori; Tel. — Dumparasna, Patalagandhi, Patalagaruda. 

It is a large climbing or twining shrub found in the tropical Himalayas and 
in the plains near the foot of the hills from Moradabad to Sikkim. It occurs in 
Assam, Pegu, Tennasserim at altitudes up to 4,000 ft. and in the Deccan Peninsula 
along the Ghats to Travancore and Ceylon. It grows wild in many districts of 
north Bihar and in Patna and Bhagalpur. It is also obtainable in Java and 
Malaya Peninsula. The root of R. serpentina has been much valued in India and 
the Malayan Peninsula from very ancient times as an antidote for the bites of 
poisonous reptiles and the stings of insects. It has also been used as a febrifuge 
in many places. It is said to stimulate the uterine contractions and promote 
the expulsion of the foetus. Recently the drug has attained prominence as a 
remedy for insomnia, hypochondria, etc. There is no mention of this property in 
any book on Indian medicinal plants. The hypnotic action of the drug appears 
to have been known to the poorer classes in Bihar and the practice of putting 
children to sleep by this drug is stated to be still present in certain parts of that 
province. In the Uttar Pradesh and Bihar, the drug is sold as ‘pagal-ka-dawa* 
(insanity specific) and its use is common amongst the practitioners of the 
indigenous medicine. The popularity of the root may be estimated froni the fact 
that many maunds are consumed every year in Bihar alone. 
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Chemical Composition.— On account of the popularity of the drug in the indigenous 
medicine, chemical examination of the roots has been carried out by a number of workers. 
Sen and Bose (1931) have found two alkaloids in the root with different melting points. 
The quantity of the total alkaloids has been estimated to be fairly high amounting to about 
I per cent, of the dried roots. The root also contains a lot of resin and starch and when 
incinerated leaves about 8 per cent, of ash consisting mainly of potassium carbonate, phosphate, 
silicate and traces of iron and manganese. 

S. Siddiqui and R. H. Siddiqui (1931) have found five new alkaloids to which they have 
given special names as follows: 

Group A — ^Ajmalinc group, consists of three white crystalline weak bases. 

i<--Apnaline (C2oH2602Na), M.P. 158-60® (o.i per cent). 

2. — Ajmalinine (C20H23O4N), M.P. 180-81® (0.05 per cent). 

3. — Ajmalicine M.P. 250-52® (0.02 per cent). 

Group B' — Serpentine group — two bright yellow crystalline stronger bases. 

1. — Serpentine (C21H23O4N), M.P. 153-54® (0.08 per cent). 

2. — Serpeniinine, M.P. 263-265® (decomposes) (0.08 per cent). 

Other constituents identified are: — (a) a ph)i;osterol, (b) oleic acid, and (c) unsaturated 
alcohols of formula C25H44O2. 

Siddiqui (1939) working with the root of the drug collected from the hot swampy 
district of Bihar found that they contain the white crystalline bases ajmaline, ajmalinine, 
ajmalicine and the bright yellow crystalline bases serpentine and serpen tinine. Roots from 
climatically milder Dehradtm variety contain very little of the yellow group of bases which 
are oxidation products of the white ajmaline scries. The Dehradun drug contained no 
ajmaline and very little of ajmalinine and ajmalicine. The yield of isoajmaline (m.p. 
264-6®C.), neoajmaline (m.p. 205-7® C.) was o.i and i per cent respectively, from the root 
bark, the yield was o.oi and from the whole root 0.1 per cent. Another new alkaloid of this 
group, m.p, 220® C and a white crystalline amphoteric alkaloid, m.p. 234® C., were also isolated 
in proportion of 0.02 and 0.1 per cent., from tlic root and root bark. Van Itallic (1932) 
isolated three alkaloids from the root. The main alkaloid rauwolfine, C2iHg602N2, m.p. 160® C. 
is possibly identical with ajmaline, C2oH2602Na. The second alkaloid iso rauwolfine corres- 
ponds to serpentinine and third one to ajmalinine. Chatter jee and Bose (1951) while working 
with the root isolated a new alkaloid rauwolfinine, m.p. 235-36®C. (decomp.) formula, 
C19H26O2N2, in 0.02 per cent, yield. 

Schlittler and co-workers (1952) isolated from the oleoresin fraction of the root extract 
a new alkaloid reserpin, m.p. 262-63® C. in crystalline form. This is supposed to be one of 
the hypnotic principles of the drug. Dutt and co-workers (1947) estimated the presence 
of total alkaloids in the root by a new method and found that it contains 1.21 to 1.36 per cent, 
of alkaloids. On the basis of these results they recommended a standardized alcoholic extract 
containing about 0.5 per cent, of alkaloid for clinical trials. This extract or tincture manufac- 
tured by different commercial firms is used by the medical profession in India for the 
treatment of hyperpiesis and maniacal types of insanity. 

Pharmacological Action. — ^The pharmacological actions of the active 
principles of the drug have not yet been worked out satisfactorily. According to 
Siddiqui and Siddiqui (1931) the white and yellow bases isolated from two 
distinct groups form the stand-point of physiological action. The former 
(Ajmaline group) acts as a general depressant to the heart, respiration and nerves 
and the latter (Serpentine group) paralyses the respiration and depresses the 
nerves but stimulates the heart. These observations were drawn from experiments 
carried out on frogs and. therefore, cannot be interpreted in toto in higher animals. 
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The lethal dose of the serpentine group of alkaloids was found to be the same 
as that of the ajmaline group, viz. 0.5 mg. per kilo of frog. The lethal dose 
for rats was found to be four times higher. Sen and Bose (1931) studied the 
pharmacological action of the drug on higher animals such as cats. They found 
that watery extract of the whole drug when injected intravenously in animals 
produces no appreciable effect. The resins have also been separately tried but 
without effect on the system excepting a slight stimulation of the uterine 
musculature. The alkaloids isolated by them, however, showed definite results. 

According to Chopra et al (1933-43) extracts of R, serpentina, the total 
alkaloids of the drug and the alkaloid serpentine, lower the carotid blood pressure, 
depress the cardiac musculature, produce splenic contraction, stimulate respiration 
and increase peristalsis of the guinea-pig intestine. Serpentine and the total 
alkaloids from the plant have the opposite effect on tliese organs. In hypertension 
induced in cats by adrenaline or ephedrine, the blood pressure is lowered by the 
total alkaloids and by serpentine and to a less extent by ajmaline and serpentinine. 
In 1943, Chopra et al stated that in addition to the medullary stimulant effects 
of ajmaline and serpentinine, there is present in R. serpentina a hypnotic principle, 
because: (a) an alcoholic extract of tlie drug, (b) the total alkaloids of the drug, 
and (c) the residue left after removal of the three alkaloids named above from 
the total alkaloids, all have sedative and hypnotic effects. This component 
antagonises the medullary stimulation produced by picrotoxin. Gupta, Kahali 
and Dutt (1944) found that a resinous, non-alkaloidal fraction from the Dehradun 
variant of the plant, exerted the characteristic sedative action for which Rauvolfia 
preparations are used clinically in India, and suggested that for this purpose the 
resin freed from alkaloids should be used. The iso- and neo-ajmalines found 
in this Dehradun variant have been examined by Bhatia and Kapur (1944) who 
found that both have a slight stimulant action on the nervous system followed 
by depression. These produce depressant effects on plain muscle of the heart, 
blood vessels and intestine and lower blood pressure in intact, decerebrate and 
spinal animals under normal conditions or after experimental hypertension. 
Neo-ajmaline has a powerful stimulant action and iso-ajmaline a slight depressant 
effect on rabbit and guinea-pig uterus. Gupta and Kahali have examined total 
alkaloids from i?. serpentina collected in three districts and note that the differences 
in action observed are due to the variation in the relative amounts of the individual 
alkaloids present. 

Raymond-Hamet has given much attention to the action of the Rauvolfia 
alkaloids. Using Siddiqui's ajmalinine, he found that it provokes hypotension 
accompanied by renal dilatation and exerts a true sympathicolytic action. Ajmaline 
and serpentine also induce hypotension and decrease in intestinal action ; 
serpentinine diminishes the renal constrictive action of adrenaline, but does not alter 
its h 3 rpertensive effects. Reserpine a new alkaloid isolated recently has been found 
to be a strong and long duration central sedative. In small doses of 0.01 mg./kg, 
intravenously in rabbits and 1 mg./kg. orally in dogs the animals are put to sleep 
for a long period. By giving higher doses of the alkaloid the effect is reversed. 
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This plant has attracted considerable attention of workers in Europe and 
America and much work is being done on the chemistry and pharmacological action 
of different alkaloids contained in it. 

The drug is not an irritant when taken by the mouth or* when introduced into 
the system by hypodermic or intramuscular injections. Roy (1931) finds that 
the reflexes and the sensation of pain are not affected by ordinary doses of 
the drug; if, however, the dose is large it produces deep sleep, the reflexes and 
sensation of pain are diminished and death may result from asphyxia due to 
paralysis of the respiratory centre. The heart goes on beating for some time 
after the failure of respiration. 

Therapeutic Uses. — The popularity which the drug has attained as a specific 
for insanity amongst lay people shows that it probably possesses well-marked 
sedative properties. The drug has been tried by Sen and Bose in cases of insanity 
with violent maniacal symptoms and in cases of high blood pressure. Doses of 
20 to 30 gr. of the powdered root twice daily produce not only sedative effects 
but also a reduction of the blood pressure. Within a week the patient’s senses 
are said to be restored, though in certain cases the period of treatment has to 
be prolonged. In high blood pressure without marked atheromatous changes in 
the vessels, these authors find the drug very satisfactory. Claims regarding its 
utility in fevers and during the puerperium have not been thoroughly tested, but it 
would certainly be worth while to try the drug on a more extensive scale. From 
the data so far obtained, it promises to be a valuable addition to the list of existing 
sedatives in insanity and irritative conditions of the central nervous system. A 
large amount of pharmacological and clinical study will have to be done before 
the utility of the drug is fully established. 

Gupta and co-workers (1943) treated fifteen patients suflFering from various 
types of mental disorders with the standardized extract of R. serpentina Benth. 
Of these, five suffered from disorder of the affective reaction type, seven from 
schizophrenia, two from organic psychoses and the remaining one from chronic 
epilepsy. All of these patients suffered from insomnia and showed considerable 
motor and mental agitation. The epileptic patient had less frequent major and minor 
fits. The extract was given daily at noon and at bed time usually in 30 minim 
doses. Sleep ensued 2 to 3 hours after the evening dose and lasted for more 
than 6 hours. The patients became quiet and behaved more normally and those 
suffering from affective disorders showed considerable improvement. In the 
epileptic, the major fits were stopped and the minor fits were controlled, with great 
clinical improvement. The alimentary functions of the patients were stimulated 
and appetite improved. 

Chakravarty and Qiaudhuri (1951) treated 15 cases of essential hypertension 
with /?. serpentina alkaloid. A definite fall of systolic pressure (15 mm. or more) 
and diastolic pressure ( 10 mm, or more) was seen on the same day after treatment 
in 80 per cent, and 100 per cent, respectively and on the last day of treatment 
in .70 per cent and 53.3 per cent respectively. The maximum fall noticed was 
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53 mm. systolic and 30 mm. diastolic. Two patients showed transient untoward 
symptoms such as nausea, fainting and dyspnoea during treatment. 
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SARACA INDICA Uim. (Leguminosse) 

The Asoka Tree 

Vern. — Beng. — Asoka; Bomb. — Ashok, Jasundi; Eng. — Asoka tree; Guj. — 
Ashopalava; Hind. — Ashok, Asok; Mai. — Asoka, Vanjulam; Mar. — 
Ashoka; N. W. P. — Asok; Punj. — ^Asok; Sans. — Anganapriya, 

Apashoka, Ashoka, Chitra, Doshahari, Kankclli, Shokanasha, Vanjula, 
Vanjuldruma, Vichitra, Vitashoka; Tam. — Asogam, Asogu, Anagam, 
Sasubam; Tel. — Asokamu, Vanjulamu. 

S. indica is one of the sacred trees of the Hindus and is found plentifully 
along the roadside in Eastern Bengal which is probably its original home. It 
grows abundantly in Southern India, Aracan and Tenasserim. In the Uttar 
Pradesh, near Kumaon, the tree occurs up to an altitude of 2,000 ft. It is cultivated 
in many parts on account of its handsome flowers. The bark of the tree is largely 
prescribed in Ayurvedic medicine as an astringent and uterine sedative. It is said 
to have a stimulating effect on the endometrium and on the ovarian tissue. It is 
largely used in uterine affections, especially menorrhagia due to uterine fibroids 
and other causes. A decoction in milk is one of the most favourite prescriptions 
of the Kavirajes even to this day. It has also been used in haemorrhoids and 
dysentery. 

Chemical Composition. — ^The chemistry of the bark has not been worked out satisfactorily. 
Abbott (1887) stated that it contained haematoxylin. Hooper (Pharm. Indica) recorded the 
presence of a fair amount of tannin. The dry powdered bark was extracted with different 
solvents in the Department of Chemistry of the School of Tropical Medicine with the following 
results: — ^petroleum ether extract 0.307 per cent., ether extract 0.235 per cent., and absolute 
alcoholic extract 14.2 per cent. The alcoholic extract, which was mostly soluble in hot water 
showed the presence of a fair amount of tannin and probably an organic substance contaming 
iron. No active principles of the nature of alkaloid, essential oil, etc., were found. Gupta 
(1939) re-investigated the bark and found that it contains tannins and catechol. Ghosh (1953) 
investigated the powdered bark of S. indica and found in the ash presence of silica, sodium, 

SI 
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potassium, phosphate, mangnesium, iron, calcium, strontium and aluminium. He isolated 
from the bark a crystalline glycosidal substance with galactose as the constituent sugar. 
The compound is very labile and deteriorates rapidly. It does not melt till 2S0®C. and turns 
brown at l6o®C It stimulates the uterine contraction. Besides this another active principle 
has also been detected in the bark which contrary to the previous substance depresses the 
uterine contractions. 

Pharmacological Action and Therapeutic Uses. — ^Various fractions 
isolated from the bark were tried on the isolated uterus and uterus in situ but no 
marked action was produced. The drug does not appear to have marked thera- 
peutic effects, though many clinicians appear to vouch for its efficacy in 
menorrhaegia and other uterine disorders. 

References : — 
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SAUSSUBEA LAPPA Clarke (Compositie) 

The Costus 

Vern, — Arab. — Kust, Kustabeheri, Kustullhalu; Beng. — Kur, Pachak; 
Bomb. — Ouplate; Eng. — Costus; Guj. — Kut, Upalcta; Hind. — Kot, 
Kust, Kut, Pachak; Kash. — Postkhai; Mai. — Sepuddy; Pers. — 
Koshnaha, Kust, Kuttalkh; Punj. — Kot^ Kust, Kuth; Sans. — Agada, 
Amaya, Apya, Bhasura, Dushta, Gada, Jarana, Kinjalka, Kushtha, 
Kuthika, Kutsita, Padmaka, Pakalam, Paribhadraka, Vyadhi, Vyapya; 
Tam. — Goshtam, Kostum, Putchuk; Urdu. — Kut. 

S. lappa is a tall, stout herb having an annual stem and perennial roots. Many 
species of Saussurea grow in the Himalayas at an altitude ranging from 2,000 ft. 
to 13,000 ft. above the sea level. The only species which has been used for its 
medicinal properties is S. lappa which grows in the north-western portion of the 
Himalayas, especially on the moist slopes of the mountains round the valley of 
Kashmir. The plant is well-known both in the Ayurvedic and Tibbi medicine. 
For a long time a good deal of confusion existed as to which one of the large 
number of species of Costus was used for its medicinal properties by the ancients, 
but Guibourt first suggested the correct botanical source and Falconer, who visited 
Kashmir, proved beyond doubt that the root of Aucklandia costus — now known 
as Saussurea lappa — ^was the species. The plant grows as a very stout herb with 
large heart-shaped leaves, and thick perennial roots which are dug up in the autumn 
and are exported to (Calcutta and Bombay in large quantities. From there the root 
is shipped to China in large quantities: and to the Red Sea ports, and is used as a 
spice, as an incense and medicinally. The uses of this root have been summarised 
by Baden Powell in his ‘Punjab Products* in the following terms: 

“1, Dried and powdered as the principal ingredient in an astringent stimulant 
ointment, applied to severe ulcerations. 

2. Dried and powdered as a hair wash. 



SAUSSUREA LAPPA 


403 


3. As a stimulant in cholera; an infusion made of cardamoms I dr., fresh 
kut 3 dr., water 4 oz. One ounce every half hour. It is doubtless a powerful 
aromatic stimulant, and would be serviceable in any spasmodic disease. 

4. It is universally employed by shawl merchants as a protector of Kashmir 
fabrics from the attacks of moth and other vermins. 

5. The dried root is an agreeable fumigatory and yields excellent pastilles 
which burn fairly well. 

6. It is exported in enormous quantities to China, where it is used as an 
incense. In every Hong it is found; no mandarin will give audience until the 
‘patchak’ incense smokes before him; in every Joss-house it smoulders before 
llie Tri-budh deity; in every floating junk in the Chinese rivers, the only home 
of countless hordes — Budh’s image is found, and the smoke of the 'patchak* 

leligiously wends its way heavenwards It is said to have the power of 

turning grey hair black. Carminative, stimulant, antiseptic, prophylactic, astringent, 
sedative and insecticidal properties are ascribed to this remedy. The Chinese apply 
it with musk to aching teeth.’* 

The root is smoked in parts of India and in China as a substitute for opium. 

The Kashmir Slate authorities have found such a large demand for this root 
that they have started nurseries and cultivate the plant in suitable places for 
purposes of export. The value of the root may be judged from the fact that its 
market price in Calcutta at the present lime is over Rs. 300/- per maund, ic. about 
four rupees or six shillings per pound. For this reason the root offered for sale 
is frequently adulterated with the root of Salvia lanata or Ligularia and one of 
the aconites. 

The root only is used in medicine. It is dug up during the months of September and 
October and is collected in small pieces 2 to 6 in. long. It has a pungent taste, a peculiar 
fragrant aromatic odour resembling that of the orris root. In the Hindu medicine the root 
has been used from the earliest ages. It has been described in the ‘Nighantu as a stimulant, 
useful in cough, fever, dyspepsia, skin diseases and as an aphrodisiac. It is said to be 
particularly useful in the disease arising from deranged air and phlegm and asthma. The 
Mohammedan physicians describe it as a diuretic and anthelmintic and use it in the treatment 
of quartan malaria, leprosy, persistent hiccough and rheumatism. The dried powder is 
the principal ingredient in a stimulating ointment used for application to ulcers. It also forms 
part of a stimulating mixture used against cholera asiatica. 

Chemical Composition.— This drug was analysed many years ago (1892) by Schimmel & 
Co., was found to contain about i.o per cent, of an essential oil with a strong fragrant odour. 
The root forms a very valuable raw material for producing a perfume which closely resembles 
the violet perfume, and is at present very highly priced. Later, Semmler and Feldstein 
thoroughly studied the oil and found that it had the following approximate composition: 
Camphene 0.04 per cent. ; phellandrene 0.4 per cent. ; terpene alcohol 0.2 per cent. ; a-costene 
6.0 per cent.; jS-costene 6.0 per cent.; aplotaxene 20.0 per cent; costol 7.0 per cent; 
di-hydrocostus lactone 15*0 per cent. ; costus lactone 10.0 per cent, ; costic acid 14.0 per cent. 

Little or no attention was paid to the other constituents of the root although Hooper 
referred to the presence of small quantities of a body of alkaloidal nature. Later, Ghosh 
and his collaborators (1929) re-investigated the root and succeeded in isolating an alkaloid. 
The following constituents were separated by them from the root;— (i) An essential oil 
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1.5 per cent. ; (2) an alkaloid for which the name saussurine has been suggested 0.05 per cent. ; 
(3) resin about 6.0 per cent.; (4) traces of a bitter substance; (5) small quantities of 
tannins; (6) inulin about 18.0 per cent.; (7) fixed oil; (8) potassium nitrate, sugars, etc. 
The leaves of S. lappa have also been analysed. They do not contain the essential oil but 
0,025 per cent, of the same alkaloid as is contained in the root The roots were re-investigated 
by Siddiqui and co-workers (1950). They found that the alcholic extracts of the roots 
gave only a faint test for alkaloids. When the roots were extracted with alcoholic ammonia 
or when the ethereal extract was treated with ammonia a basic fraction characterised through 
its platinate C4oH|fe202H2ptd4, m.p. 200® C. (decomp.) was obtained. From the ethereal 
extract of the roots^they isolated a liquid fraction named Kushtin, C20H26O2, b.p. at 3 mm. 
1 76-78® C. They concluded that the plant did not contain any alkaloid and by comparing the 
formula of Kushtin and chloroplatinate of saussurine they suggested that the base might 
have resulted through the interaction of ammonia with two mols of Kushtin. 

Pharmacological Action: Essential Oil. — In such dilutions as i in 10,000 the essential 
oil kills Paramaecium caudatum in 10 minutes. It has strong antiseptic and disinfectant 
properties especially against the streptococcus and staphylococcus. Internally, the oil has a 
pungent, bitter taste and gives rise to a feeling of warmth in the stomach when taken in 
small quantities. When the extract made from the root is given by the mouth in such large 
doses as 10 to 20 c.c., it gives rise to a certain amount of irritation and a feeling of dis- 
comfort in the abdomen which may last for several hours, the patient at the same time feeling 
somewhat drowsy. The essential oil has marked carminative properties. On the isolated 
intestines of the rabbit even in such high dilutions as i in 1,20,000 it has the effect of inhibiting 
the peristaltic movements and producing relaxation of the gut. Vaso-dilatation is produced 
in the splanchnic area after intravenous injection of the essential oil. On the circulation 
the essential oil produces a definite stimulant action. A saturated solution of the oil given 
intravenously in experimental animals, produced a small but persistent rise of blood pressure; 
the isolated heart of the rabbit showed a distinct acceleration of both the amplitude and 
the rhythm. On the lungs, intravenous injections of the essential oil had a broncho-dilator 
action. It is absorbed from the gastro-inlestinal tract and is partly excreted by the lungs 
producing an expectorant action and partly by the kidney producing diuresis. On the central 
nervous system the effect of the essential oil resembles that of other volatile oils. Large 
doses of the extract produce giddiness, headache and drowsiness which cannot be attributed 
to any of the other active principles. Inhalation of smoke of the powdered root produces a 
marked depression of the central nervous system and for that reason it was smoked as a 
substitute for opium. 

The Alkaloid Saussurine. — Chopra and De (1929) investigated the effect of saussurine 
tartrate on the involuntary muscle tissue generally and on the lungs and bronchi particularly. 
It was shown that in animals the alkaloid produced a definite relaxation of the bronchioles 
in the same way as adrenaline does. The action was not so powerful as that of adrenaline, 
takes longer to develop but persists for a much longer time. The alkaloid appears to act 
chiefly through the vagus centre in the medulla, though direct action on the involuntary muscle 
fibres of the bronchioles has also some part to play. Saussurine also has a general depressing 
action on the other involuntary muscle tissues in the body. It decreases the tone of the intestine 
and stops the peristaltic movements of the gut, if it is given intravenously in animals. The 
action is partly on the vagus but chiefly on tlie muscle fibres themselves. Intravenous injections 
of the alkaloid produce a slight rise of blood pressure in animals due to stimulation of 
the myocardium. The effect is much more marked on the ventricles than on the auricles. 
The administration of saussurine revives a failing heart, the beats becoming regular and 
forceful. 

Therapeutic Uses. — ^Following up the anti-spasmodic, broncho-dilator and 
expectorant actions of the drug, it was extensively tried in the treatment of 
bronchial asthma. The preparation used for administration was an alcoholic 



SAUSSUREA LAPPA 


405 


extract prepared from the root, which contains the essential oil as well as the 
alkaloid; this was given in ^ to 2 dr. doses. This is prepared in the following 
manner : 

The powdered root (40 mesh) is percolated 6 to 8 times with 90 per cent, alcohol in 
the cold till nearly exhausted. The major portion of the alcohol is distilled off and the 
residual extract is concentrated so that i c.c. of the extract corresponds to i gm. of the 
air-dried drug. 

It has already been shown that saussurine has a depressant effect on the vagal 
tone. At the same time the essential oil during its excretion into the bronchial 
mucosa not only relaxes the involuntary muscle fibres of the bronchioles but also 
liquefies the tenacious sputum and produces a well-marked expectorant action. 
In this way not only is the spasm relaxed but the congestion of the bronchial 
mucosa is also relieved. The respiratory passages are thus cleared and the attack 
is subdued. The senior author's experience, so far as asthmatics in this country 
are concerned, is that although they suffer from hyper-excitability of both the para- 
sympathetic and sympathetic systems, they show a greater degree of irritation 
of the vagus than that of the sympathetic. The action of the vagus is increased 
owing to certain causes not only producing spasm of the bronchial musculature 
but also vaso-dilatation of the bronchial mucosa. These effects can be relieved 
by atropine and to a much lesser degree by inhalation of fumes of stramonium, 
tobacco leaves, etc., which diminish the vagus action, or adrenaline, ephedrine, 
etc., which stimulate the antagonistic action of the sympathetic. In the vagal 
predominance adrenaline has only a slight and evanescent effect in overcoming 
attacks. Not uncommonly the injection of a few minims of this drug may 
produce a high rise of blood pressure and irregular action of the heart. Neither 
adrenaline nor ephedrine are suitable in these patients and we have to look for 
something which will depress the vagal mechanism. The disadvantage of atropine 
and allied substances is that although tliey depress the terminations of the vagi 
they do not relieve the turgescence of the bronchial mucosa. In fact, on account 
of their tendency to decrease the secretion, they make the supturn more viscid and 
difficult to expectorate. This is the reason why they are often combined with 
such drugs as potassium iodide which render the sputum more fluid. This would 
also explain the beneficial effects produced by S, lappa in the vagotonic type of 
asthma. The drug fails in those patients in whom the causal factors are very 
potent. Such patients have a high degree of eosinophilia, which is* an indication 
that strong toxic bases are being absorbed into the circulation from some focus, 
where such factors as a lesion in the nose, enlarged lymphatic glands in the chest, 
pathological change in the gastro-intestinal tract etc., are present. Even in these 
patients the drug gives some relief though it may be temporary. 

Besides the direct depressant action of the alkaloid on the vagal centre there 
is another important factor concerned in the anti-spasmodic effect of the drug and 
that is the reflex inhibition produced by the essential oil, which is an irritant 
and has a strong penetrating and persistent odour and taste when it enters the 
stomach, The depressant action of the drug on the algesic areas of the brain 
also further helps In relieving the spasm. All these factors undoubtedly account 
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for the rapid effect of the drug in cutting short the paroxysms and stopping 
further attacks when the extract is being given. The strong smell and the taste 
of the drug though advantageous in one way have disadvantages also. There are 
some patients, fortunately a small minority who cannot take the drug on this 
account and if it is forced on them they vomit it. 

The extract is either given by itself in a little water or in the form of a 
mixture, e.g, pot. iodide or pot. bromide gr. v to x, tr. belladonna m. iii to v, 
tr. lobelia aetheris m. x., ext. Saussurea lappa liq. ^ to 1 dr., spt, chloroform! m. 
X., aqua ad 1 oz. 

The patient is generally advised to take the mixture 3 to 4 times a day and 
keep a dose by his side when he goes to bed at night. This should be taken 
immediately when the premonitions of an attack are felt, the paroxysms is usually 
aborted and the patient goes to sleep again. The disturbance of sleep produced 
is comparatively much less than if an injection of adrenaline has to be taken or 
an asthma cigarette has to be smoked. The depressant action of the drug on 
the central nervous system further helps the patient to fall quickly to sleep. It is 
better to give the extract by itself, when the drug is being administered to cut 
short a paroxysm. The author prefers to prescribe it in a mixture, specially 
when the administration has to be continued for some time to prevent further 
recurrence of the attacks while the causal factors are being investigated. The drug 
has no cumulative effect and, therefore, it can be continued for long periods 
without producing ill effects. No marked tolerance to the drug is observed so that 
there is no necessity for the dose to be increased. It is preferable to give it 
for ten days or a fortnight and then to stop it to see if the attacks recur. In many 
patients in whom the paroxysms are merely due to irritation through some 
temporary and not a deep-seated cause, the extract combined with general treatment 
frees the patient for months or years from attacks and the paroxysms do not 
recur till these factors operate again. It should be understood, however, that the 
treatment of this symptom-complex is not so easy as would appear. The cause 
giving rise to the attacks should be discovered and remedied, but this often is not 
an easy matter and may take considerable time. Unless this is done, a permanent 
cure cannot be expected. 

In the indigenous medicine in India the root of S, lappa is used as an aphrodi- 
siac and as a tonic. It has already been pointed out that the essential oil is 
excreted in the urine and during its passage through the urethra it may produce 
a certain amount of irritation giving rise to aphrodisiac effects. In the old Sanskrit 
books the drug has been suggested as a remedy for malaria. It has been tried 
in a number of cases of different types of this disease with no benefit whatever. 
The Mohammedan physicians recommend it against rheumatism, as an anthelmintic 
and against persistent hiccough. While we have undoubtedly obtained beneficial 
results in the last-named condition, we are unable to attribute any anthelmintic 
properties to the drug. We have tried the powdered root as well as the alcoholic 
extract against hookworm, ascaris, trichuris and taenia infections with entirely 
negative results. Experiments in vitro with a number of these entozoa also 
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showed that the drug was entirely without effect even in very high concentrations. 
The root, because of the essential oil it contains, is undoubtedly an insecticide and 
for that reason is used as a protective of shawls and other woollen fabric. Tlie 
drug has also been extolled for its beneficial effect against leprosy, but Dr. Muir 
in charge of the Leprosy Research tested both the powdered root as well as the 
essential oil in a number of patients without any benefit. 

SuMMARY.—vV. lappa or kut root grows on the moist slopes of the northern 
Himalayas at a height of 8,000 to 13,000 ft. above the sea level. The chief active 
constituents of the root are: — (f) An essential oil 1.5 per cent., (fi) an alkaloid 
which has been named saussurine 0.05 per cent., {in) resin 6.0 per cent. Besides 
these, there occur a large amount of inulin, traces of a bitter substance, small 
quantities of tannins, potassium nitrate, sugars, etc. The leaves contain no 
essential oil but 0.025 per cent, of the alkaloid saussurine. The essential oil has 
a strong aromatic penetrating and fragrant odour. It has antiseptic and dis- 
infectant properties; it relaxes the involuntary muscle tissue and it is a cardiac 
stimulant, a carminative, an expectorant and a diuretic. The alkaloid saussurine 
has a depressant action on the vagus centre in the medulla as well as on the involun- 
tary muscle fibres of the bronchioles and gastro-intcstinal tract. It produces a 
slight but persistent rise of blood pressure and increases the force of contraction 
and amplitude of the ventricles. The drug has a remarkable effect in controlling 
attacks of bronchial asthma, especially those of the vagotonic type. The 
paroxysms are cut short by the combined action of the essential oil and the alkaloid 
present in the root. The essential oil during its excretion in the lungs not only 
relaxes the bronchial muscle but has a marked expectorant action which relieves 
turgescence of the mucosa. It may be pointed out, however, that although the 
drug relieves asthmatic attacks, it does not produce a permanent cure unless the 
causal factors are investigated and removed. The drug is also useful in persistent 
hiccough. The drug has no anthelmintic action, nor has it any action against 
malaria, leprosy and rheumatism as has been claimed by writers of the indigenous 
systems in this country. 
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SEMEGABPUS ANAGABDIUM Liiin. (Anacardiaceae) 

The Marking-nut Tree 

Vern. — Arab. — Beladin, Dahnulefaham, Habbulfahm, Habelkalb, Habuh 
kalab; Beng. — Bhela, Bhelatuki, Velama; Bomb. — Bhiba, Bhilarm, 
Biba, Bilambi; Eng. — Common marking nut tree, Oriental cashew 
nut; Guj. — BhUamu; Hind. — Belatak, Bhela, Bheyla, Bhilawaj 
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Mai. — Chera, Cherkkuru, Cerkkotta, Temprakku; Mar. — Bibha, 
Bibu, Bibwa; Pers. — Biladur, Yaladara; Punj. — Bhela, Bhiladar, 
Bhilawa; Sans. — Agnika, Agnimukhi, Anala, Antasatva, Arshohita, 
Arushkara, Avhala, Bhallataka^ Bhutanasham, Bijapadapa, Nirda- 
hana, Prithakabija, Sphotahetu, Tapana, Vanhi, Vatari, Vranakrita; 
Urdu. — Bhilanvana. 

It is a deciduous tree of the sub-Himalayan tract from the Sutlej eastward, 
ascending to an altitude of 3,500 ft. and is found throughout the hotter parts of 
India as far east as Assam. The tree yields an acrid viscid juice from which 
a varnish is made. The pericarp of the fruit contains a bitter and powerful 
astringent principle, which is universally used in India as a substitute for marking 
ink. The juice of the pericarp of the nut is used in indigenous medicine in small 
doses both externally and internally. Externally, it is a powerful counter-irritant 
and a vesicant and has been employed as a local application in rheumatism, 
sprains and leprotic nodules. Its powerful irritant properties have frequently 
been made use of by malingerers in producing opthalmia and skin lesions and 
also in procuring abortions. Internally, the juice mixed with some bland oil is 
used in syphilis, scrofulous affections, dyspepsia, piles and nervous debility. 

Chemical Composition. — ^Very little systematic work was done with regard to the chemical 
composition of this drug till recently. It was suggested by earlier investigators that the 
black corrosive juice of the pericarp contained a tarry oil consisting of 90 per cent, of an 
oxyacid named anacardic acid and 10 per cent, of a higher, non-volatile alcohol called cardol. 
Naidu (1925) isolated catechol and a mono-hydroxyphenol which he called ‘anacardol’, 
besides two acids and a fixed oil from the kernel of the nut. Recently, Pillay and Siddiqui 
(1931) have studied the composition of the drug. They were unable to find either anacardic 
acid and cardol or catechol and anacardol as reported by previous investigators. They have 
succeeded in isolating the following constituents from the juice of the pericarp: 

(1) A monohydroxyphenol, which forms o.i per cent, of the extract. This has been 
muned ‘semccarpol’ (B. P. 185-90®) ; congealing below 25® to a fatty mass. 

(2) An o-dihydroxy compound forming 46 per cent, of the extract (15 per cent, of 
the nut). This has been called ‘bhilawanor (this distills at 225-26® and congeals below 5®). 

(3) A tarry, non-volatile corrosive residue forming about 18 per cent, of the nut. 

It has been further shown that the pericarp contains 20 per cent, of an oil which can 
be distilled out of nuts by slowly heating them to 350® C in large retorts. It is a dark 
viscous, highly vesicant liquid which contain bhilawanol and other compounds. By boiling 
with formaldelyde and hydrochloric acid or heating with metallic catalyst or heating to 
200® C. witli 0.5 to 5 per cent, sulphur it is converted into a black resin. ' Treatment with 
dilute nitric acid at o®C., converts it into a light brown varnish. The black resin when 
thinned with solvents and applied to metal surface and baked at 140-200® C form a very hard 
tough elastic film which is proof against acid alkali and most organic solvents. It withstands 
temperature of 300-350® C. and makes a durable glassy black finish which does not chip 
off even when the metal is bent. The marking nut oil has been used in the preparation of 
various baking enamels and plasticisers. 

Pharmacological Action and Therapeutic Uses. — No work of recent 
date has been done to find out the nature of the action of the active principles 
occurring in the drug. Its use as a therapeutic agent even in the indigenous 
systems of medicine has dwindled to a great extent owing to the fact that the 
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irritation produced by its application cannot be properly controlled and, more 
often than not, it over-shoots the desired mark. After the administration of 
Bhelo fruit for the treatment of piles, 32 patients developed hepatitis, albuminaria 
and generalised urticaria. Further study is necessary before it can be usefully 
employed in medicine. 
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SIDA COBDIFOLIA Linn. (Malvaceae) 

Vern. — Sans. — Bala, Batyalaka; Hind. — Kungyi, Khareti, Bariar; Beng. — 
Brela, Bala; Mar. — Chikana; Punj. — Simak; Tel. — Muttava, 

Chiribenda. 

S. cordifolia or ^bala’ is considered to be one of the most valuable drugs in 
the Ayurvedic or Hindu medicine and has been largely used by the Hindu 
physicians from very ancient times. In the Tibbi or the Mohammedan medicine it 
was used for its aphrodisiac effects. A systematic study of the chemical composition 
and medicinal properties was made by the Departments of Pharmacology and 
Chemistry of the Calcutta School of Tropical Medicine. 

The genus Sida belongs to the Malvaceae family and the plants belonging 
to this group are known in Sanskrit by the general name 'bala'. There are some 
seven or eight species but Sanskrit writers make mention of five species of *bala* 
under the name 'pancha bala\ 

1. Bala — S. cordifolia Linn, (FI. Br. Ind., I, 324; FI. Ind., 517), ‘brela’. 

2. Mahabala — S.rhombifolia var. rhomboidea Roxb. (FI. Br. Ind., I, 324; FI. Ind., 517). 

3. Nagbala— 5 . spinosu Linn. syn. S. alba and alnifolia Linn. (FI. Ind., 516) ; *pila’ or 

‘peet berela*, ‘bon methi’ (Beng.). 

4. Atibala — S. rhombifolia Linn. (FI. Bhc. Ind., I, 323) ; ‘lal barila’ or ‘berela*. 

5. Bala Phanijivika — ^ 5 . caprinifolia Linn. syn. S. acuta Burn, and 5 . lance olata Roxb. 

(FI. Br. Ind., I, 323) ; ‘pila’ or 'peet berela’. 

There is another species known to the Sanskrit writers as ‘bhumibala* — S. humilis Willd. 
(FI. Br. Ind., I, 322, Roxb. 516), or S. veronici folia. 

S. cordifolia Linn., also known as S. herbacea Micans, and Rotundifolia Cav., S. althceifolia 
Swartzs, known in English as country mallow, is a small herb which grows throughout the 
plains of India where the climate is damp. The seeds arc called ‘bijband*. 

It is distributed throughout tropical and sub-tropical India and Ceylon growing wild 
along the roadside in the villages. It is a perennial undershrub with long branches, rooting 
at the nodes with scattered stellate hairs. The leaves are cordate, oblong, obtuse, crenate 
and very downy on both surfaces. The petioles are as large as the leaf, the stipules are 
linear measuring nearly half the length of the petiole. The peduncles occur near the flower, 
the lower one is distant and is longer than the petioles, and the upper one is very short. 
The flowers are small and white and appear during the rainy season in all species. The 
roots of the different species of Sida are 2 to 5 inches long, about i inch in diameter and 
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the Stock is woody and fibrous. The bark is of a light yellowish-brown colour. If properly 
cultivated, the plant may grow as big as hemp or jute plant and produces a strong fibre. 

Uses in the Indigenous Medicines. — The roots, leaves and seeds are all 
used in medicine and have a slightly bitterish taste. The roots of all the species 
are regarded as cooling, astringent, stomachic and tonic. An infusion made from 
them is given in nervous and urinary diseases and also in disorders of the blood 
and bile. They are considered aromatic bitters having febrifuge, demulcent and 
diuretic properties. The seeds are considered to be aphrodisiac and are used in 
gonorrhoea, cystitis and are also given for colic and tenesmus. The leaves are 
used in ophthalmia. The root juice is used for healing wounds ; the juice of the 
whole plant is also used in rheumatism and spermatorrhoea. Made into a paste 
with juice of palmyra tree it is applied locally in elephantiasis. A decoction of 
the root and ginger is given in intermittent and other fevers attended with shivering 
fits. The root“bark powder is given with milk and sugar in persons suffering 
from frequent micturition and leucorrhoea. In many nervous diseases, e.g. 
hemiplegia, facial paralysis, headache, etc., the root is used either by itself or in 
combination with asafoetida and rock salt. It is also given internally and an oil 
called ‘bala-taila’ prepared from a strong decoction of the drug mixed with milk 
and sesame oil is used as external api>lication. Mixed with ‘makaradhwaja' and 
musk it is used as a airdiac tonic. 

Besides the above medicinal properties, the plant is of great commercial 
value as it yields a fine white fibre, the cellulose content of which is 83 per cent, 
as against 75 per cent, in jute. In the opinion of many experts no fibre of modern 
times affords better hopes of success than Sida as a substitute for flax. 

Chemical Composition. — S. cordifolia was analysed many years ago (1890) and was 
said to contain asparagin. A perusal of tlic literature shows that no detailed or systematic 
study of tlie nature of the chemical constituents present in the plant has been carried out. 
The drug was analysed by Ghosh and Dutl (1930) and the following is a summary of the 
work: A preliminary examination showed the presence of alkaloids and a quantitative 
estimation showed their occurrence to the extent of 0.085 per cent, of the whole plant as 
an average of 5 analyses. The seeds were found to contain about 4 times more alkaloid than 
either the stems, roots or leaves. A systematic examination of the drug by extraction with 
different solvents showed the presence of the following: (i) fatty oil, phytosterol, mucins, 
potassium nitrate, resins, resin acids, etc., but no tannin or glycoside, (2) alkaloids to the 
extent of 0.085 per cent. The hydrochloride of the alkaloid occurs in colourless needles and is 
freely soluble in water but sparingly soluble in absolute alcohol. The main portion of the 
alkaloid was identified to be ephedrine, an alkaloid so far observed in the different varieties of 
Ephedra only. These two plants belong to entirely different divisions of the vegetable kingdom. 
The ephedras belong to the groups of Gymnosperms while 5 *. cordifolia belongs to Angiosperms. 

Pharmacological Action. — As the action of the ephedrine is well-known 
it is unnecessary to describe it here. It may be stated that it was owing to the 
close resemblance of the pharmacological action of the Sida alkaloid to ephedrine 
that suspicions were aroused that it may be the same alkaloid. This was confirmed 
later by chemical studies. Its use as a cardiac stimulant in the old Hindu medicine 
has thus a natural basis. 
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Therapeutic Uses. — The plant generally met with contains only small 
quantities of ephedrine, 0.085 per cent, in the whole plant and over 0.3 per cent, 
in the seeds. It is quite possible that by proper cultivation and collection the 
alkaloidal content could be increased. As the plant grows abundantly in the plains 
of India this may give an easily-obtainable crude material for manufacture of 
ephedrine. The ephedras generally grow in India in the hills, often difficult from 
point of view of transport, and for this reason the price of this useful alkaloid 
is very high. Further work on these lines is in progress. 

References 
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SKIMMIA LAUREOLA Sieb. & Zucc. (Butacese) 

Vern. — Kumaon. — Gurlpata, Nehar; Nepal. — Chumlani; l^unj. — l^arru, Ncr, 
Shalangli 

This plant is distributed throughout the temperate Himalayas from Kashmir 
in the north to Mishmi and Khasia mountains in the south-east. It is a common 
shrub in the Dehra Dun Hills. In Kashmir the plant grows in abundance as an 
undergrowth shrub in fir forests at elevations of 7,000 to 9,000 ft, above the sea 
level. The leaves are often used as an incense and burnt near small-pox patients 
for their supposed curative effects. 

Chemical Composition. — Some work has been done on the leaves of the Indian species 
of laureola by such workers as Roure Bertrand Fils (1925 and 1934) and Rajdhan (1930). 
These investigations have been confined mainly to the essential oil, which has been found to 
contain 13 per cent, of terpenes (j0-phellandrene, less of /-pinene), about 63 per cent, of 
esters (mainly linalyl acetate), 18 per cent, of alcohols (linalool and probably some lerpineol), 
azulene, an oil, C15H26O2, bergapten, and traces of an aldehyde and ketone. The oil 
contains quite a large percentage of linalyl acetate which is the main constituent of lavender 
oil. Skimmia oil, therefore, has a possible application in perfumery and soap industry in 
place of lavender oil which is at present being imported into India in large quantities. 

Furtlier investigation of the leaves by the senior author and co-workers revealed that 
it contains 0.5 per cent, of an alkaloidal substance. The alkaloid was obtained in form of 
yellow rhombic octahedral crystals, m.p. 175-76^0'. It was insoluble in petroleum ether, 
sparingly soluble in ether and cold absolute alcohol, soluble in hot alcohol and in chloroform. 
From the chemical and physical properties studied it is found that the alkaloid isolated is 
identical with the alkaloid skimmianiiie isolated earlier from Skimmia japonica. Chatterjee 
and Bhattacharya (1947) isolated three coumarines from the leaves; isopimpinellin, 
bergaptin, umbelliferone m.p, 230® (". and a neutral compound, C24H32O8, m.p. 258-60° C. which 
has been named laureoline. The bark of this species also contains the same constituents as 
the leaf. 

Pharmacological Action. — Honda (1904) stated that the alkaloid could be dissolved in 
dilute mineral acids when present in excess and he probably carried out his experiments 
with the acid solution. We experienced difficulty in evaluating the pharmacological action. 
It was soluble in dilute hydrochloric acid when the acid was present in some excess. The 
reaction was near about of pH 1.3 and in trying to neutralize the solution further, the 
alkaloid was precipitated. The pharmacological action of this solution was tested on rabbits, 
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cats, and frogs. The action of the acid, however, was so predominant that it masked the 
action of the alkaloid to a great extent. Other salts of the alkaloid were tried but none of 
them yielded any more soluble neutral solution. With the present state of our knowledge, it 
is not, therefore, possible to ascribe any specific pharmacological action to this alkaloid. 
This plant has not been used much for medicinal purposes even as a household remedy. Its 
main interest lies in the essential oil with a fragrant smell which it contains and which 
could possibly be utilised in soap and cosmetic industries in this country in place of the 
expensive imported perfumes. 

References : — 
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SONNERATIA ACIDA Linn. (Lythracese) 

Syn. Sonneratia caseolaris Engl. 

This is a small tree not exceeding 15 ft. in height and has red flowers. It 
grows among mangrove areas flooded by the sea and is common in many parts 
of Bengal, in the Sunderbans and the Deccan peninsula. It is recommended in 
indigenous medicine as a poultice for application in sprains and swellings. The 
fermented juice is said to be useful in stopping haemorrhage. It would appear to 
be chiefly used as a household remedy in the areas in which it grows. 

Chemical Composition.— Siddiqui and Chaudhry (1950) isolated two distinct colouring 
matters from the dried wood of the plant, archin and archinin and also a colourless crys- 
talline water soluble phenolic compound archicine. 

Archin, CisHioOs, m.p. 248® C. was obtained as orange red needles in 2.0 per cent, yield. 
Archnin, C15H20O4, m.p. 197° C. was obtained as lemon yellow plates in 1.5 per cent, yield. 
Archicine, C17H14O12, (prousinol) m.p. 257® C. was obtained as water soluble, colourless 
needles in 0.05 per cent, yield. 

The pharmacological action of these compound has not been investigated. No proper 
clinical trials have been carried out. 

Reference : — 

(i) Chowdhury, G. R., Siddiqui, S., 1950, Jour. Sci, Industr. Res., 118. 

STEPHANIA GLABRA (Roxb.) Miers (Menispennaceffi) 

Vern. — ^Dehra Dun. — Purha; Nepal. — Barkulilahara, Nimilahara, Tambarki. 

This is a large climbing shrub with greenish yellow flowers and large tubers, 
sometimes a single tuber weighing as much as 30 Kg. It grows in tropical and 
temperate Himalayas ascending to an altitude of 7,000 ft. above the sea level from 
Sindh Eastward to the Khasia Hills and Pegu. There is a great deal of confusion 
with regard to the identity of Stephania glabra and Siephania herondifolia species 
as the various parts of the two plants are alike except for slight variations in 
the leaf lamina, according to a private communication from S. N. Bal of Botanical 
survey of India. The root is considered useful in the treatment of pulmonary 
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tuberculosis, asthma, dysentery, fevers and intestinal complaints. It is widely 
used by the hill tribes of Assam as a household remedy. 

Chemical Composition. — Siddiqui and Co-workers (1950) investigated the tubers of 
the plant and isolated three crystalline alkaloids which have been named gindarinc, gindariiiinc 
and gindaricine: (i) Gindarine, C21H25O4N, m.p. 147® C, occurs as nitrate in the plant to 
the extent of 1.5 per cent, of the weight of air-dried tubers. (2) Gindarinine, 
Ci 7H9N(0CH3)4.HN03, m.p. 248®C., also occurs in the tubers in form of nitrate to the 
extent of 1.2 per cent. Both gindarine and gindarinine have been shown to be identical with 
tetrahydropalmitine and palmitine respectively. (3) Gindaricine, CisHioOaN, m.p. I93°C., is 
obtained as colourless silky needles in 0.12 per cent, yield from the tubers. Preliminary 
studies carried out by Osborn at Sir William Dunn School ^Oxford show that gindarinine 
nitrate possesses definite antibiotic action against staphylococcus. 

This plant and the active principles isolated from it deserve further attention. The subject 
of antibiotic substances occuring in plant is yet in the infancy and the workers in India can 
profitably turn to it 

References : — 

,(i) Chowdhary, G. R., Siddiqui, S., 1950, Jour. Sci. Industr. Res,, 79; (2) Chowdhary, 

G. R., Sharma, V. N. and Dhar, M. L., Ibid, 1952, 337. 


SYMPLOCOS BACEMOSA Boxb. (Symplocaceie) 

The Lodh Tree 

Vern. — ^Assam. — Bhomroii, Kaviang; Beng. — Lodh; Bomb. — Hura, Lodh, 
Lodhra; Darj. — Kaidai, Khoidai,, Sungen; Eng. — Californian, 
Cinchona, China nora, Lodh tree; Guj. — Lodar; Hind. — Lodh; 
Kumaon. — Lodh; Mar. — Lodh, Lodhra; Nepal. — Chajnlani 

N. W. P. — Lodh; Sans. — Balabhadra, Balipriya, ' Bhillataru, 

Bhilli, Galava Hemapushpaka, Kandakilaka, Kandanila, Laktakarma, 
Shahara, Shaharalodhra, Shamhara, Shavaraka, Shukla, Tilaka, 
Tiritaka, Vanarajhata; Tel. — Loddtiga, Saharamu, Sapara; Urdu. — 
Lodapathani, 

It is a small tree found very commonly in the plains and lower hills of Bengal, 
Assam and Burma. It is also found in the dry forests of the Chota Nagpur plateau 
up to an altitude of about 2,500 ft. above the sea level. The hark and leaves of 
this species are used in dyeing and a yellow dye is said to be extracted from both. 
In medicine the bark is eWefly used, and according to U. C. Dutt, it is a very good 
astringent and is useful in bowel complaints, eye diseases and ulcers. A decoction 
of the bark is used even to this day in villages as a gargle in spongy and bleeding 
gums. In Bombay the bark is often employed in the preparation of plasters and 
is supposed to promote resolution of inflammatory masses and exudates. 

Chemical Composition.— Hesse (1878) obtained from the bark three alkaloids 
(i) loturine 0.24 per cent, (2) colloturine 0.02 per cent, and (3) loturidine 0.06 per cent. 
Besides this, a large quantity of red colouring matter was also obtained. Later on, Spath 
showed that loturine was identical with abrine and barman. 
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Therapeutic Uses. — Alcoholic extracts and watery extracts of lodh' are 
very frequently used by the medical profession as astringents for looseness of the 
bowels. The bark-powder, in 20 grain doses thrice daily, has also been used in 
combination with ‘bael' and ‘kurchi* bark. In cases of chyluria and elephantiasis 
due to filarial infections, ‘lodh' has been for some time past a favourite remedy 
with many physicians in the country. No definite statement with regard to its utility 
in medicine can be made unless further clinical and laboratory trials are carried 
out. At present its use is purely empirical. 
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TABAKTOGENOS KURZH King (Fla^ourtiaceie) 

Vern. — Assam. — Lemtam ; Burma. — Kalanzo, Kalaw, Kalawaso, Kalawni, 
Kalawso; Lepcha. — Tukakunga, 

HYDNOCAKPUS WIGHTIANA Blume. (Fla^ourtia^ea) 

Vern. — Bomb. — Kadukavatha, Kauti, Kava, Kowti; Dec. — Janglibadam; 
Mai. — Koii, Maravetti, Maroii, Niralam, Nirvetti, Vetti; Mar. — 
Kadukavata, Kaniel, Kastel, Kowti; Sans. — Garudaphala; Tam. — 
Maravattai, Niradimuitu; Tel — Advihadamu, Niradi; Tulu. — Siirantc. 

Ohaulmoogra has been used in the Hindu medicine against leprosy for many 
centuries and during recent years it has come to be recognised in the Western 
medicine as a most valuable remedy in the treatment of this disease. In the 
Buddhistic literature of ten or more centuries ago, mention is made of the great 
improvement in the condition of the lepers after eating raw chaulmoogra seeds. 
There are records to show that the oil extracted from the seeds has been used 
in the treatment of leprosy and as a household remedy for many skin diseases since 
1595. In the 'Makhzan-el-Adwiya,* one^of the oldest books on Mohammedan 
materia medica, mention is made of the use of the seeds under the name of 
‘chaulmoogri'. 

In the indigenous medicine the oil was orally administered mixed with clarified 
butter, the resultant mixture having a brownish yellow colour and the consistence 
of a soft ointment. The Western practitioners quickly appreciated the beneficial 
effects produced by this drug and began to use it in the very early days of British 
rule. In 1854, Mouat reported improvement in a case of leprosy as a result of 
oral administration and local application of chaulmoogra. In 1868, the curative 
effects of chaulmoogra were so well-known that it was made official in the 
Pharmacopoeia of India, the chief preparation being an ointment which was 
directed to be made from the pounded kernels mixed with 'unguentum simplex’. 
It was not till 1904, when Fredrick B. Power and his collaborators published in 
detail the chemistry of chaulmoogra oil, that the attention of the scientific world 
was drawn to this valuable drug. 
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The oil is obtained from T, kursii, which is a tall, evergreen tree 40 to 50 ft, 
in height with lanceolate or oblong lanceolate leaves 7 to 10 inches in length. It 
grows in abundance in Eastern Bengal and the upper part of Burma and is distri- 
buted along the eastern and southern slopes of the Pegu, Yoma, Martaban, in 
the forests of Sylhet, Chittagong, etc. The fruits, which grow upon the stems and 
main branches of the tree are of the size of an orange and have numerous seeds 
embedded in the pulp. The oil is expressed from these seeds. The hill tribes in 
Sikkim use the pulp to poison fish and sometimes use it as a food also after 
boiling it with water. The bark of the tree is said to be used as a febrifuge; it 
contains large amounts of tannin and an infusion made from it has the odour of 
the essential oil of bitter almonds. 


Besides T. kursii^ certain other trees belonging to the Flacourtiaceae family 
also yield oils having a composition closely akin to that of true chaulmoogra oil. 
H. wightiana is one of the most important members of this group. It grows 
abundantly in the western parts of the Peninsula from South Konkan along the 
coastal range. It is known by the name of ‘kowti' in those parts and is a tall tree 
having a whitish wood. The fruit is globose, about the size of an apjde, with a 
rough thick brown rind. Within the fruit there arc from ten to twenty obtusely- 
angular seeds, f inch in length embedded in a scanty white pulp firmly adherent 
to the thin black testa. When the pulp is peeled off, the outer surface of the te.sta 
is seen to be rough and striated by shallow longitudinal grooves. Inside tlic shell 
is a copious oily albumen, containing two largo, plain, heart-shaped, leafy, coty- 
ledons like those of chaulmoogra. The albumen when fresh is white but turns 
to a dark brown colour in the dry seeds; the odour resembles that of chaulmoogra. 

H. anthelmintica is another member of the same family. This tree is indigen- 
ous to Siam, Northern Cochin and Gamboja. The seeds about 30 to 40 in 
number, are found in pods, which differ from chaulmoogra only in having a 
stronger testa. The seeds were exported to China from Siam under the name of 
‘dakrabo’. Recently, the native Chinese tree 'ta-feng-tzu’ has been identified as 
H. anthelmintica. This tree grows extensively all over China and the fruits can 
be bought cheaply and plentifully at the wholesale drug fairs. Though its identity 
has only been recently discovered, it is interesting to note that the seeds are 
described in Chinese books, e.g., Pen f sas (1590) as good for leprosy, itch, 
pityriasis, psoriasis, syphilis, lipoma, etc. There are several other species which 
have also been recognised as important sources of the oil. The names of the most 
important members with their habitat are stated below : 


% Description 

liydnocarpus venenata 
„ castanea 

„ anthelmintica 

„ curtisii 

„ hutchinsonii 

„ subfalcata 

„ woqdii 

„ alpina 

Asteriostigma macrocarpa 
Onchoba echinata 
Carpotroche brasiliensis 


Habitat 

Ceylon, Deccan and Burma 
Burma 

Siam, French Indo-China 
Penang 

Philippine Islands 

>» it 

India 

Travancore 
Sierra Leone 
South America 
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In the older literature, it was believed that chaulmoogra oil was derived from 
the seeds of Gynocardia odorata. It was not till 1901 that Prain showed that 
true chaulmoogra oil was obtained from the seeds of T, kurzii, a tree grown in 
Assam and Burma. 

Gynocardia odorata is a native of Sikkim, Assam, and Chittagong in East 
Bengal. In Assam, an oil is sometimes expressed from it by the local people. 
The fruits as well as the seeds arc very similar in appearance to those of T, kurzii 
and that is probably the reason for the confusion that existed for such a long time. 
The seeds of T, kurzii may, however, be distinguished by the fact that the radicle 
of the seed is terminal, while in Gynocardia seed it is lateral. 

The chief sources of oil in India are H. wightiana and T. kurzii H. wightiana 
grows in gardens and accessible places all over south India, so that seeds can be 
obtained quite fresh. T. kurzii, on the other hand, grows in out of the way 
places where its seeds cannot be gathered easily during the rainy season when 
the fruit falls, and in consequence, it is not easy to get fresh seeds for extraction 
of the oil. The oil derived from H. wightiana is, therefore, preferred to the other. 
Ilydnocarpus oil is further considered to be superior on account of its higher 
rotation value (S.S degrees higher than chaulmoogra oil). 


Chemical Composition. — Chaulmoogra oil is liquid at ordinary temperature and is of a 
pale yellow to a reddish brown colour with a somewhat acrid taste. The oil sold in the bazar 
is usually rancid and dark brown and devoid of therapeutic properties as it is usually expressed 
from old seeds. The seeds yield 30 to 40 per cent, of the oil according to the method of 
extraction used; by hydraulic pressure only 30.9 per cent, is obtained but by ether extraction 
method the quantity is increased to 38.1 per cent. The fatty oil obtained thereby has the 


following properties: 

:pressed Oil Oil Extracted by Ether 

Melting point ...... 2^— 23®C. 22—23*0. 

Sp. gravity — 0.951 at 25*C. 0.952 at 25*C. 

Acid value ...- 23.9 9.5 

Saponification value 213.0 208.0 

Iodine value — 103.2 104.4 

Specific rotation -.... +52.0° + 51 - 3 *^ 


Power and his associates (1904) worked out the chemistry of chaulmoogra oil very 
exhaustively. They found that tlie oil consists chiefly of the glyceryl esters of two or more 
new fatty acids. The new acids isolated differ from any previously known fatty acids in 
containing a five-membered carbon ring with side chains of diminishing length as the 
molecular weight decreases. Further, these acids are tmique in being optically active and 
dextro-rotatory. They contain only one pair of doubly-linked carbon atoms, hence they absorb 
but two halogen atoms. These acids were named ‘chaulmoogric* and ‘hydnocarpic* acids by 
the discoverers and it is probable that the specific bactericidal and medicinal properties of 
these acids are associated in some way with their molecular constitution. The constitutional 
formula is given below: 


Hydnocarpic Acid, C16H28O2 

CH 


Chaulmoogric Acid, C18H32O2 


CH 


CH 


CH(CH,)»oCOOH 


CH 


CH(CH^),,COOH 
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Besides the above mentioned acids, chaulmoogra oil contains a small amount of palmitic 
acid and, as Wrenshall and Dean (1924) have found, another highly unsaturated acid with 
an iodine number of 168.3. 

The oil expressed from the fresh seeds of Gynocardia odoraia was shown by Power and 
Barrowcliff (1905) to differ completely from chaulmoogra oil, both in its physical character 
and in its chemical composition. Gynocardia oil at ordinary temperatures is a pale yellow 
liquid having an odour resembling that of linseed oil. It is completely devoid of optical activity 
and contains the following constituents: — (i) linolic acid or isomerides of the same series, 
(2) palmitic acid in considerable amount, (3) linolenic and iso-linolenic acids, (4) oleic acid, 
(5) crystalline cyanogenetic glycoside, gynocardin. The specific unsaturated acids on which 
the action of chaulmoogra oil depends are not present in the Gynocardia oil. 

In the Table XVII the characteristics of chaulmoogra and allied oils are given for 
comparative study. 

Pharmacological Action. — Chaulmoogra oil itself has very little bactericidal 
property as it cannot easily penetrate the bacterial cell-wall. It possesses, how- 
ever, a definite bacteriostatic action as is evidenced by the fact that addition of 
the oil (2 per cent.) to culture media inhibits the growth of acid- fast bacilli, such 
as tubercle bacilli. Derivatives of the oil, on the other hand, are more active. 
Sodium salts of the total fatty acids — chaulmoogrates — are said to possess a high 
degree of bactericidal and bacteriostatic activity against tubercle bacillus in vitro 
in such dilutions as 1 in 1,00,000. This action is said to be a specific one as it is 


*TABLE XVII 



Specific 

gravity, 

1 30”C. 
30*^0 

Refractive 

index 

30 

Freezing 

point 

Rotation 
100 mm. 
SO'/D 

Iodine 

number 

hanus 

Saponi- 

fication 

number 

Fatty acid 
Specific 
rotatory 
power 

Gynocardia odorata 

0’929 

1-4743 

4 

0 

160 

198 

0 

Hydnocarpus alcaJae 

0-948 

1-4763 

24 

48-3 

940 

202 

40 

Hydnocarpus 

anthelmintica 

0-952 

1-4630 

16 

44-2 

84-5 

201 

50 

Hydnocarpus venenata 

0-947 

1-4769 

20 

46-4 

90-7 

191 

49 

Hydnocarpus wightiana 

0-947 j 

1-4763 

11 

51-2 

97-0 

207 1 

54 

Taraktogenos kursii 

0*951 

1-4771 

9 

43-5 

104 

215 

43 

Asteriostigma 

macrocarpa 

0*955 

— 

- 

48-1 

95-2 

198 

••••• 


* Modified from Perkins and Cruz, 1923. 
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not present in the case of such closely related fatty acids as those occurring in 
cod-liver oil, etc. Suspensions of virulent tubercle bacilli are said to be rendered 
harmless to guinea pigs by incubation for 48 hours with any of the acid sodium 
salts or the esters of the fatty acids of chaulmoogra oil. The esters are found 
to have no inhibitory effect on Staphylococcus albus and other allied organisms. 

Chaulmoogra oil is extremely irritating by whichever route it is administered. 
Oral administration of 3 to 4 drops of the oil produces nausea and vomiting, but 
it is possible to develop a tolerance to it so that as much as 15 minims can be 
taken in a single dose. Not only the oil, but the sodium salts of the fatty acids 
as well as the esters have powerful irritant actions as well. The injection of these 
medicines into the tissues is painful and local abscesses may foim. The systemic 
effects produced by chaulmoogra oil derivatives are not very marked. 

Therapeutic Uses. Administration of Chaulmoogra Seeds and Oil by the 
Oral Route . — Chaulmoogra has long been used in India in certain skin diseases and 
particularly against leprotic lesions of the skin. Originally chaulmoogra seeds 
were given by the mouth, but this was found to be unsatisfactory and so the oil 
expressed from the seeds began to be used. Oral administration, of both the seeds 
and the oil produces nausea and vomiting and cannot be continued for a long time. 
It was, therefore, largely discarded in favour of the intramuscular and intravenous 
administration of the drug. Recently, however, oral administration has again been 
advocated by some physicians, particularly for those cases of leprosy which cannot 
attend the treatment centres regularly. Attempts have been made, therefore, to 
overcome the irritant action of the oil on the stomach by giving it in keratin- 
coated capsules, or as suggested by Denny ( 1929) by the addition of benzocaine. 
Travers (1926) in, the Federated Malay States, has revived the old Chinese treat- 
ment which consists in giving 2 parts of the powdered whole nut of H, anthcl- 
mintica with 1 part of Cannabis indica. Wayson and Badger (1928) employed 
a preparation of the esters which can be given without inconvenience by the mouth. 
While it cannot be denied, in the light of the investigations carried out by de Aguiar 
Pupo (1926), Rodriguez (1925) and Lindow (1927), that the oral administration 
of chaulmoogra is definitely beneficial, it must be realised that it is very difficult 
to administer it in sufficiently large doses by this route and that a prolonged 
course of treatment which is essential for success is in many cases impossible. 

Chaulmoogra Oil and Ethyl Esters by the Intramuscular Route. — 
The next important step in the treatment was the administration of chaulmoogra 
oil by the intramuscular route. As the oil itself is very irritant, Mercado (1914) 
tried to produce a preparation which would prove less irritant to the tissues. He 
used a mixture of 60 c.c. of chaulmoogra oil, 60 c.c. of camphorated oil to deaden 
the pain and 4 gm. of resorcin as an antiseptic. Heiser (1914) treated a small 
series of cases with this mixture and reported 11.1 per cent, of apparent cures. 
This treatment has now been largely abandoned as patients refuse to submit to it 
on account of the pain it produces at the site of injection. In 1919, Dean prepared 
the ethyl esters of the total fatty acids of chaulmoogra. It is also evident from 



CIIAULMOOGRA 


419 


the Report of the Leprosy Conference held in Calcutta in 1920 that in India, 
Sudhamoy Ghosh (independently of Dean) prepared the ethyl ester and suggested 
its use to Rogers. The injection of the ester of the pure acid, however, proved 
somewhat irritating to the tissues of the body and Rogers discontinued its use 
for some time. McDonald (1920) was, however, more successful and treated a 
number of cases with the ethyl esters of the entire fatty acids of the whole oil 
with 2 per cent, iodine by weight, chemically combined. The results which 
followed this method were very satisfactory and were unattended by pain and 
abscess formations. In India, Muir has largely used the ethyl esters. He has 
employed the following formula which has now become famous as the E. C. C. O. 
mixture: Mixed ethyl esters 30 c.c., pure creosote 30 c.c., camphor 30 gm. and 
olive oil 75 c.c. He prepares the esters in the following manner: 

(1) Hot Procf:ss: 425 gm. of crude cold-drawn hydnocarpus oil, 552 c.c. of 96 per cent, 
ethyl alcohol and 31.87 c.c. of suli)huric acid (sp. gr. 1.845) are placed in a 2h litre flask 
fitted with a reflux condenser; the alcohol and oil are mixed before the acid is added. The 
contents are allowed to boil on a water bath for 24 hours without inicrmission. The reaction 
product is then transferred to a separating funnel and washed with water and then with 
0.2 per cent, sodium carbonate solution ; crystals of sodium chloride are then added gradually 
when the emulsion breaks up and esters rise to the surface. 

(2) Cold Process : This takes longer than the hot process, but has the advantage that 
no special apparatus is required and the labour is less. The oil, alcohol and the acid arc mixed 
in the same proportions as in the hot process in a 4 lb. bottle with a lightly-fitting glass 
stopper and left until the process of esterification is complete. The bottle is shaken once or 
twice a day to mix up the upper with the lower layers and is kept in some warm place. It 
takes 2 to 3 weeks for the process to be completed. This method can be used in any 
ordinary leper institution. The weight of esters formed is almost equal to the weight of 
oil used. 

The treatment with ethyl esters has now become very popular and has 
constituted the chief medicament in use in many leper institutions. It has been 
used to a considerable extent in China by Fowler (1922), Wilson (1924), Read and 
Feng (1925) and others. Some workers have preferred to add 25 per cent, of 
camphor to the mixture. A number of preparations of the ethyl esters are 
available in the market, the best known of these preparations being, 'moogrol” 
(British), 'antileprol' (German) *antilebrine' (Italian). 

Sodium Salts of the Fatty Acids of Chaulmoogra and Hydnocarpus 
Oils. — Rogers (1916) prepared the sodium salts of the fatty acids of chaulmoogra 
oil. These sodium salts were found to be freely soluble in water and their toxicity 
was also low so that they could be injected intravenously without any danger to 
the patients. Later, it was observed that salts of higher-melting fatty acids are 
more irritant and painful and Rogers attempting to do away with this drawback, 
advocated the use of the less irritating lower-melting fatty acids of the oil. ^Alepol* 
Is a salt prepared from such an acid. This salt has also been held in high esteem 
by many leprosy experts. 

Dikshit (1932) has studied the pharmacological action of this drug. Its 
toxicity is fairly low. A 3 per cent, solution introduced into the femoral vein of 
cats or dogs is lethal in doses of about 0.3 gm. per kilo of body weight. It has 
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a selective action on acid-fast bacteria and inhibits the growth of tubercle bacilli in 
concentrations as low as 1 in 200,000, It also exerts a toxic action on some 
helminths like the microfilaria of crows and tapeworms of cats. It has got a slight 
depressant action on the cardio-vascular system. Respiration is stimulated by 
small doses administered intravenously and the bronchioles are slightly dilated. 
The most important action is, however, on the erythrocytes. The soap has got 
marked haemolytic properties, but this action can be considerably lessened by 
dissolving the drug in Locke’s solution and using Muir’s expedient for giving 
intravenous injections. The latter consists in withdrawing blood in the syringe 
containing the dose, mixing and then injecting the whole quantity intravenously. 
This reduces the local action on the vessel endothelium and also diminishes the 
haemolytic action of the soap on the red blood cells. 

From a study of the different methods of treatment, it is evident that 
chaulmoogra oil is really effective in the treatment of leprosy. The modern 
methods of treatment by employing the ethyl esters or sodium salts of the fatty 
acids appear to be distinctly better than the ordinary administration of the oil by 
the oral or the intramuscular route, though the latter methods are not devoid of 
therapeutic activity. The oil obtained on the market is very frequently mixed 
with gynocardia oil and linseed oil. Much of the discrepancy in the results obtained 
by various workers in the treatment of leprosy in the early periods can probably 
be accoimted for by the badly adulterated oils they had to use. Chaulmoogra oil 
is costly and even now when large supplies are available there is great temptation 
for the retail dealers to mix cheaper oils with it. Owing to the extended use of 
the hydnocarpus oil at the present time, a good quality of the oil is now available 
on the market. Whenever there is any doubt as to the nature of the oil, it is 
always better to test its purity. Of all the tests, the specific rotation of polarised 
light is probably the best indication." The specific rotation of the oil from 
H. wightiana is 57.7® and that from H. anthelmintica 52.5®. 
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TEBBONALIA ABJUNA W. & A. (Combretaceaj) 

Arjuna 

Vern. — ^Assam. — Orjun; Beng. — Arjun, Arjuna, Kahu; Boml). — Anjan, 
Arjttn, Arjunasadra, Jamla, Kowa; C. P. — Kahxia, Kozv, Kozmh, 
Kowha, Saj; Eng. — White murdah; Plind. — Anjan, Anjani, Arjan, 
Arjuna, Jamla, Kahua, Kaugach, Khawa, Kowa; Mar. — Anjan, 
Arjun, Arjuna, Arjunladada, Asun, Sadura, Sanmadat, Savimadat; 
N. W. P. — Anjani, Arjan; Punj. — Arjan, Jumla; Sans. — Arjuna, 
Chitrayodhi, Dhananjaya, Dhanvi, Dhavdla, Gandiri, Indradru, Indra- 
druma, Karnari, Kaunteya, Krishnasaraihi, Shambara, ShivamaHaka, 
Vairantak, Vira, Viravriksha; Tam. — Attumarudn, Marudu, Nirma- 
rudu, V ellaimarudu ; Urdu. — Arjan, 

T, arjuna is a large deciduous tree attaining a height of 60 to 80 ft. It is 
common throughout the sub-Himalayan tracts of the Uttar Pradesh and in 
the Deccan, southern Bihar, Chota Nagpur, Burma and Ceylon. The bark is 
considered by the Sanskrit writers to be a cardiac tonic, ^^agbhatta was the first 
to prescribe the bark of 'arjuna' in heart disease. Later, Chakradatta the great 
Hindu physician, described it as a tonic and astringent, and used it in heart disease. 
He recommended it to be given as a decoction with milk and treacle water or as a 
'ghrita' (preparation with ghee or melted butter) made with the decoction or 
powder of the bark. The bark and preparations made from it are reputed to have 
a marked stimulant action on the heart even to the present day in this country. 
The practitioners of Hindu medicine use them for all sorts of conditions of cardiac 
failure and dropsy. Some of the practitioners of Western medicine believe in its 
stimulant effect on the heart and use it as a cardiac tonic. A liquid extract pre- 
pared from the bark is on the market in Calcutta. 

Chemical Composition.— A reference to the literature shows that this drug has interested 
many previous investigators. According to Hooper (1891) the bark yields 34 per cent, of 
ash consisting almost entirely of pure calcium carbonate; the watery extract contains as 
much as 23 per cent, of calcium salts and 16 per cent, of tannins. Very little colouring matter 
besides the tannin is extracted by alcohol. Ghoshal (1909) made a detailed chemical and 
pharmacological study of the bark. He found it to contain the following substance. — (i) sugar, 

(2) tannin, (3) colouring matter, (4) a body of the nature of a glycoside and (5) carbonates 
of calcium and sodium and traces of chlorides of alkali metals. He also found that the total 
tannin content amounted to 12 per cent, and the content of ash to 30 per cent. The author 
and his co-workers obtained good specimens of the bark and made a careful analysis with 
a view to finding out the active principles which might be responsible for the alleged stimulant 
action of the drug on the heart. As the drug is said to contain glycosides, a very careful 
search was made for this presence. Neither alkaloid nor glycoside could be found in the bark 
and there was no substance of the nature of an essential oil. The bark contains the following 
substances : 

(1) Unusually large quantities of calcium salts with small amounts of altuninium and 
magnesium salts. 

(2) About 12 per cent, of tannins, consisting mainly of pyrocatechol tannins. 

(3) An organic acid with a high melting point and a phytosterol. 

(4) An organic ester easily hydrolysed by mineral acids. 

(5) Some colouring matters, sugars, etc. 
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It will be seen that the analysis of the bark of T. arjuna does not reveal tlie presence of 
active principles which could account for its cardiac-tonic effects so widely believed in this 
country. The different fractions obtained from petroleum ether, alcoholic and aqueous extracts 
during analysis were carefully tested but, with the exception of calcium compounds, no other 
constituent producing any effect on the heart or on any of the other tissues were detected. 
The colouring matter was separated and tested with the same result. Dutt and co-workers 
(1935) investigated the bark for active principle responsible for the long use as diuretic and 
tonic. A colourless crystalline compound arjunin, C2<}H3203, was obtained. It is an acid 
(m.p. i92°C.) and is probably an aglucon of the glycoside present in the plant. They also 
isolated from the alcoholic extract a red amorphous colouring matter (m.p. I32®C.) arjunctine, 
CnHi804H20 (m.p. 2i5°C.) and reducing sugars. Arjunctine was shown to be a derivative 
of hexahydrobenzene. Caius, Mhaskar and Isaac (1930) have studied in detail the chemical 
composition of the common Indian species of the genus Terminalia. They were unable to 
find any active constituent of the nature of an alkaloid or glycoside or an essential oil. All 
the fifteen specimens of barks examined gave when incinerated a white, soft odourless and 
tasteless ash. Except for the presence of iron in T. pyrifolia and T, travancorensis the com- 
position of the ash is fairly constant. The mineral constituents of the barks of the different 
species of Terminalia are shown in Table XVIII. 

TABLE XVIII 


Showing Mineral Constituents per cent, of Bark of the Tcrminaliac 



CaO 

CO, 

MgO 

P . o . 

so . 

Cl 

K,0 

Na,0 

Fe.O. 

SiO, 

1 . 

T. arjuna 

14-995 

10*602 

0-280 

1*065 

0*119 

0*220 

1 017 

.... 


0*051 

2 . 

T. bialaia 

14-861 

10-256 

0-273 

1*093 

0*102 

0*043 

0-346 


...... 

0*080 

3 . 

T. helerica 

14046 

10*242 

0*782 

1*218 

0*124 

0*835 

0*789 

0*485 


0*158 

4. 

T. tomentosa 

12012 

8*253 

0*484 

0*953 

0*061 

0*280 

0-256 



0*089 

5 . 

7 . manii 

11*823 

7*927 

0*494 

0-923 

0*112 

0*091 

0*256 

. .. 


0*076 

6 . 

T. myriocarpa 

10*363 

8*673 

0*226 

0-702 

0*081 

0-036 

0*354 

0*218 


0-058 

7 . 

T. chehula 

10-244 

8.302 

0*557 

0*870 

0*058 

0*188 

0*425 




0*366 

8 . 

T, catappa 

7*511 

5*579 

0*501 

0*854 

0*340 

0*492 

0*587 

0*364 


0*031 

9 . 

1 \ travancorensis 

7*062 

4*930 

0*332 

0*627 

0*068 

0*043 

0*194 



0*003 

0*107 

10 . 

1 \ pyrifolia 

6*741 

4-843 

0*313 

0-632 

0*069 

0*029 

*210 



0042 

0*132 

11 . 

T. oliveri 

6*663 

4-389 

0*265 

0*519 

0*048 

0*008 

0-022 

— 



0*011 

12 . 

T. pallida 

5*589 

3*636 

0*434 

0*391 

0*139 

0*017 

0*282 

...... 


0*080 

13 . 

T. citrina 

5*147 

3*635 

0*089 

0*023 

0*069 

0*016 

0*127 

.... 


0*047 

14. 

7. coriacea 

4*666 

2 953 

0*190 

0-447 

0*171 

0*040 

0*066 

1 


0*021 

15. 

7. paniculata j 

4 * 42 ; 

2*806 

0*213 

0*459 

0*146 

0*019 

0*073 



...... 

0*078 


Ghosh investigated the bark of T. arjuna and obtained 13.2 per cent, of ash 
of which 11.5 per cent, was soluble in acid and 1.9 per cent, was insoluble. The 
ash showed the presence of sulphate, silica, calcium, strontium, magnesium, iron. 
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aluminium and sodium. He showed the presence of both alkaloidal and glycosidal 
substances. These active principles in small doses stimulate the force of contrac- 
tion of frog's heart (in situ), this increase in amplitude of contraction is associated 
with slight or no corresponding increase of the rate generally. In increasing the 
doses the increase in amplitude of contraction is maintained, when the limit is 
reached the heart becomes slow and the rythm is altered. 

Occasionally there is a pause between a series of regular contractions; 
subsequently the pause lengthens and the ventricle stops beating for a short 
period due to lowering of auriclo-ventricular conductivity. However, this block- 
ing effect passes off gradually. In continuous perfusion experiments the blocking 
is persistent and the heart ultimately stopps in systole. With isolated guinea- 
l)ig's as well as cat's heart the effect is more or less similar, i.e., increased ventricular 
systole. But generally the slowing and the blocking effects are manifest than 
the initial transient increase in amplitude of the ventricular contractions. 

Therapeutic Uses. — Roman (1919-20) administered a decoction of the bark 
in 20 cases of valvular diseases of the heart and came to the conclusion that the 
drug was not useful. An alcoholic extract prepared from the bark was carefully 
tested at the School of Tropical Medicine in a number of patients suffering from 
failure of cardiac compensation with or without dropsy. In none of the patients 
did the drug produced any marked effects such as are produced by drugs of the 
digitalis or caffeine groups. The frequency and force of the heart beat and the 
blood pressure remained appreciably unaltered. The secretion of urine was not 
markedly affected in these cases. Any therapeutic effects attributed to the drug 
may be accounted for by the high calcium content to which reference lias already 
been made. 

Caius, Mhaskar and Isaacs (1930) have, however, reported that the dried 
barks of the Indian species of genus Terminalia exhibit a very great variability 
of forms. There arc as many as 15 different varieties (see Table XVIII). The 
barks of these varieties of Terminalia arc so very similar in appearance that there 
is very great likelihood of their being mistaken for one another. In India, practi- 
cally no distinction is made by the drug-sellers between these varieties and all of 
them are being constantly exhibited and sold indiscriminately as ‘arjuna'. These 
workers have studied the pharmacological actions of all the barks separately, using 
hot infusion, decoction and alcoholic extracts of the dried and cleaned bark. The 
conclusions are given below : *‘The pharmacologically-active barks of the 
commoner Indian species of Terminalia are either (i) mild diuretics, T. arjuna, 
r. belerica, T. pallida, or (ii) fairly potent cardiac stimulants, T. hialata, T. coriacea, 
T. pyrifolia, or (Hi) both diuretic and cardiotonic, T. catappa, T, chebula, T. dtrina, 
r. myriocarpa, T, oUveri, T, paniculata, T. tomentosa. 

These conclusions are different from those reported from the Calcutta School 
of Tropical Medicine. As no active constituent has so far been isolated and as 
there is practically no change in the chemical composition of the different barks 
referred to by Caius and his co-workers it is difiScult to conceive how the different 
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varieties reveal quite different pharmacological and therapeutic effects. The use of 
alcoholic extracts in pharmacological experiments brings in a lot of abnormal 
factors which are likely to vitiate the results. Further study is necessary to confirm 
the findings already recorded. 
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THALICTRUM FOLIOLOSUM DC. (Ranimciila<^e») 

Vern. — Arab. — Mamiranchini; Beng. — Gurhiani; Bomb. — Mamiran; Hind. — 
Mamira; Kash. — Chaitra; Kumaon. — Barmai, Penglajari, Pilajari; 
Pers. — Mami-ranchini; Punj. — Chircta, Chitrannd, Gurhiani, Kcraita, 
Mamira, Pashmaran, Phalijari. 

It is an erect rigid perennial herb found in the temperate Himalaya at altitudes 
of 5,000 to 8,000 ft. above the sea level and in the Khasia hills between the altitudes 
of 4,000 and 6,000 ft. It is a popular remedy in the Unani or Tibl)i medicine and 
is considered as a bitter, pungent tonic with a slight purgative action. It is said 
to clear the brain and is used as a collyriuni in Opthalmia. It is believed to 
improve the eyesight and relieve tooth ache. It is useful in acute diarrhoea and 
is a good application in piles, nail troubles and discoloration of the skin. The root 
combines both the tonic and aperient properties. It has been considered useful 
in convalescence after acute diseases, in mild forms of intermittent fevers and as 
tonic in dyspepsia. The root is largely used as an anjan or application for 
opthalmia in Afghanistan and throughout India. In the Punjab the root is used 
as a household remedy as a purgative and a diuretic. Though the root is considered 
to be a tonic and laxative and a good substitute for rhubarb, it is chiefly used in 
the indigenous medicine as a cheap but valuable substitute for mamira (Coptis 
tecta) in the preparation of Collyriums for eye troubles. 

Chemical Composition. — Dymock mentions in Pharmacographia Indica that thalictrum 
contains a large quantity of berberine so combined as to be readily soluble in water. Siddiqui 
(1941) investigated the drug and obtained two alkaloids, berberine and thalictrine. The 
presence of yet another base was also indicated but the quantity present was not sufficient 
for detailed examination. The yield of berberine is 0.2 per cent, on the weight of the dry 
powdered drug. Thalictrine, C20H27O4N, m.p. 208® C. (yield 0.2 per cent.) is a new quaternary 
ammonium base which crystallises from methanol with tlie molecules of water crystallisation 
which it completely loses in vacuum at 100® C. The rhizomes are appreciably hygroscopic 
in character and do not stock well. After storage for about six months the quantity of 
berberine hydroiodide was reduced to nearly a quarter, while thalictrine could be obtained 
only in traces. Chatterjee and co-workers (1952) investigated the rhizomes which yielded 
berberine (0.35 per cent.), palmatine (0.03 per cent.), jatrorrhizine (0.02 per cent.) and no 
thalictrine as was reported earlier. Thalictrine most probably is a mixture of palmitine and 
phenolic base jatrorrhizine. 
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A few plants containing berberine have been used as house-hold remedies in the treatment 
of conjunctivitis, inflammation of cornea, and in form of a collyrium generally. Their chief 
use is considered to be rather preventive than curative. No proper investigation to prove 
or disprove these beliefs have been carried out. 

References 

(i) Dymock, Warden and Hooper, 1894. Pharmarographia Indica, i, 33; (2) Sharma, 

V. N., and Siddiqui, S., IQ41, Jour. Ind. Chem. Soc., 641; (3) Chatterjee, R., Gupta, M. P., 
and Chatterjee, A., 1952, Jour. Ind Chem, Soc., 371. 


THEVETIA NERIIFOLIA Juss. (Apocynacese) 

The Exile; Yellow Oleander 

Vern. — Eeng. — Chinakarab, Kohilphul, Kolka phul; Bomb. — Pilakancr, 

Pilvalakaner, Zardkuncl ; Eng. — Bastard oleander, Exile oleander, 
Yellow oleander; Hind. — Kaner, Pila, Pilakanir, Zardkunel; ]\Iad. — 
Manjalalari; Mai. — Pachchaarali; Mar. — PlvaJakanhera; Sans. — 

Ashvaghna, Ashvaha, Ashvamaraka, Ashvanashaka, Cliandaia, 
Divyapushpa, G aim push pa, Haripriya, Hayamara, Hayari, Karavira, 
Kttnda, Nakharavha, Shankudra, Shatakunda, Turangart, Vira, 
Viraka; Tam. — Fachaiyalari, T iriivachi ppu; T cl . — Pachcfiaganeru ; 
AVest Indies. — Abia dc mat to. 

The oleander tree is very commonly met with in the plains all over India and 
is widely grown in gardens for its beautiful yellow flowers. It is originally a 
native of the West Indies but has been completely naturalised in India. It is about 
12 ft. high with large yellow bell-shaped flowers and linear lanceolate leaves. All 
parts of the plant abound in milky juice. The fruits are globular, light green, 
about 1 J in. to 2 in, in diameter and contain a single nut, light brown in colour and 
of a peculiar triangular shape. Each nut contains two pcile yellow seeds. The 
seeds have long been known to be highly poisonous and have been very commonly 
used for suicidal and homicidal purposes. As an abortefacient, the seeds have also 
been used by women in Bengal and neighbouring provinces. Of late, the seeds 
have come into somewhat extensive use in some parts of the Bombay Presidency 
as a cattle poison. 

Chemical Composition. — De Vry Tijdschr has obtained from the kernel of the seed 
57 per cent, of a limpid, almost colourless oil with a density of 0.9148 at 25° C and a solidifjdng 
point of I3®C. This oil yields on further extraction, a beautiful crystalline while glycoside 
to which is given the name of thevetin. The presence of the same glycoside but to a much 
lesser extent— -4 per cent. — ^is also recorded by him in the seeds. Warden refers to a principle 
in the seed which gives a blue colour with hydrochloric acid and another toxic body which is 
much more powerful than the thevetin of De Vry Tijdschr. Recently (I9i9)» ^ more detailed 
study of the glycoside of T. neriifolia has been carried out by B. De of the Madras Presidency 
College (unpublished). The glycoside thevetin was isolated by him in crystals melting at 
i89-r90®C. On hydrolysis, the glycoside breaks up into glucose and an amorphous product 
which has been named ihevefidine. Investigations carried out in the Chemical Laboratory of 
the Calcutta School of Tropical Medicine on the chemical composition of the seeds of Yellow 
Oleander, confirm the findings of De. The melting point of the glycoside has been found 

54 
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to be i 89-I90®C It is sparingly soluble in cold water but fairly soluble in hot water. It is 
freely soluble in dilute alcohol (50 per cent.) but insoluble in ether, chloroform, etc. 

Ghatak (1932) extracted the air dried kernels with light petroleum ether and obtained 
68.7 per cent, of a non-drying oil. From the fat free kernels with alcohol, he isolated 
thevetin, C20H30OC, m.p. I92°C. It is a glycoside which yields on hydrolysis, glucose and the 
vetigenin, m.p. 83‘’C. From the mother liquor he isolated tlievotoxin, C14H24O8, m.p. I78®C. 
Thevetin is tasteless and nontoxic while the latter is bitter and very toxic. From the roots 
by extraction with boiling alcohol, he isolated thevetine, C48H8G, m.p. 79-8o®C., a wax, little 
oil and the glycoside thevetin, m.p. I92°C. After removal of these from the residue by 
treatment with lead acetate, tannic acid, barium hydroxide, and carbon dioxide, a liquid is 
obtained which on treatment with hydrochloric acid gave a compound neriifolium, C30H46O8, 
m.p. 2o8‘’C. Chen (1934) isolated from the kernels of the nuts a number of compounds, 
a phytosferolin, C27ri450C6Hii05, m.p. 29i-2.5°C., ahouain, C10H19O10, which softens at 
94-5‘'C., foams at ii2®C. and decomposes at i85®C., kokilphin, CasHciOso, m.p. 188.5 to i89®C. 
and thevetin, C29H46O13.2H2O, m.p. 193® C. The data reported on thevetin do not correspond 
with those previously reported. Thevetin showed digitalis like action, is 1/8 times at potent 
as an equal weight of ouabain. The action of kokilphin and ahouain was very slight. 

Pharmacological Action. — preliminary study of the glycoside has been 
conducted by Chopra and Mukerji (unpublished). A watery solution of the drug 
is readily absorbed from the tissues and does not set up any marked local irritation. 
The glycoside is not toxic to unicellular organisms such as P. caudatum or multi- 
cellular organisms like the helminths. Frogs show definite signs of poisoning, the 
heart slows down and ultimately stops in systole. Higher animals such as the 
cat tolerate the drug very badly and die within two hours after the administration 
of the drug in dosage of 0.2 gm. per kilo, of body weight. The heart muscle 
seems to be affected most and death occurs in diastole from fibrillation of the 
ventricles. After small doses the systemic blood pressure shows a temporary rise 
when the drug is injected intravenously but, with the increase in dosage, irregu- 
larity in the blood pressure is evident probably on account of the early onset of 
delirium cordis. 

Therapeutic Uses. — ^As has been already said T. neriifolia has not been used 
to any extent in therapeutics on account of its poisonous properties. In the 
Ayurvedic practice, a tincture of the bark (1 in 5) has been used as an antiperiodic. 
It is risky to use it as it is very difficult to' arrive at the safe dosage without stepping 
into the toxic limit. The glycoside contained in the seeds has a powerful effect on 
the cardiac musculature. 
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TINOSPORA CORDIFOLIA (WiUd.) Miers (Menispermaoeae) 

Vern. — Arab. — Gilo ; Beng. — Gadancha, Giloe, Gulancha, Gidmeha, Nimgilo ; 
Bomb. — Ambarvel, Gharol, Giroli, Guloe, Gulwel; Burma. — Singo- 
mone, Sinzamanne; C. P. — Gulwel; Dec. — Gulbel, Gulo, Gulvel; 
Guj. — Gado, Gala, Gulo, Gulwel; Hansot. — Galavel; Hind. — GUoe, 
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Gulancha, Gulbel, Gurach, Gurcha; Kathiawar. — Galo, Galonovelo ; 
Kumaon. — Gulancha, Gurcha; Mai. — Amrytu, Peyamrytam, Sit- 
tamrytu; yL^v.—Amhervel, Gharol, Giroli, Gulavela, Gulavcl, Guloc, 
Gulvel; Nepal. — Gar jo; Pars. — Gulbel; Punj. — Batindu, Garham, 
Garunt, Gilo, Gilogularich, Zakhmihaiyat ; Sans. — Amrita, Amritalata, 
Amritavallari, Amritavalli, Bhishakapriya, Cliakralakshana, Chak- 
rangi, Chandrahasa, Chandrapasa, Chchinna, Chchinnaruha, Chchin- 
nodbava, Chchinnodhana, Dhira, Guduchi, Jivanthika, Jivantiha, 
Madhuparni, Madhuparnika, Pittaghni, Shyama; Tan. — Amridavalli, 
Kaipruchindil, Niraidarudian, Parivai, Padalamulam ; Tel. — Diiyuiigc, 
Guduchi, Somida, Tellatippatige, Tcppatige; Tulu. — Aniryiaburu ; 
Kash. — Bark, Bekhgillo; Sind. — Sutgilo. 

This is a glabrous, succulent, climbing shrub, often attaining a great height 
and sending down long thread-like aerial roots. The plant seems to be particularly 
fond of climbing up the trunks of large neem trees in the Uttar Pradesh. The 
bark is gray or creamy-white in colour, deeply cleft with spiral and longitudinal 
clefts, the space between the clefts being usually dotted with large rosette-like 
linticels. The wood is white, soft and porous and the freshly cut surface soon 
assumes a yellow tint on exposure to air. The branches bear smooth heart-shaped 
leaves and bunches of red berries. The sap is viscous and light yellow in colour 
having a peculiar slimy odour and a nauseating bitter taste. Practitioners of Tibbi 
medicine consider it to be cooling and sedative. The fresh plant is said to be 
more efficacious than the dry. It is given with milk in rheumatism, hyperacidity 
of the urine and dyspepsia. The dry stem can be seen in every drug shop and 
from it is prepared a kind of starch known in Hindustani as ‘Guloe-ka-sat' and 
in some parts of India as Tilo\ It is prepared by powdering the stem and washing 
out the starch with water, the latter generally always retaining a little of the 
bitterness of the drug. 

T. cordifolia attracted the attention of European medical men in India and 
has been favourably spoken of by them as a tonic, antiperiodic and diuretic. The 
drug itself as well as a tincture prepared from it are now official in the Indian 
Pharmacopoeia. The medicinal properties of the plant have been ascribed 
by various authors as being due to the presence of berberine, without any isolation 
or identification of the alkaloid in the plant. It is stated to be effective in chronic 
diarrhoea and some forms of chronic dysentery. It was prescribed with benefit 
by ancient Hindu physicians in gonorrhoea. It is also regarded by the inhabitants 
of some parts of India as an antidote against the bites of poisonous snakes and 
insects but this has not been substantiated. 

Chemical Composition. — ^The stems of the plant were examined by Fliickiger (1884) 
by boiling with alcohol and a little hydrate of calcium, evaporating off the alcohol and 
extracting the residue with chloroform. The chloroform extract respoxided to tests for 
alkaloids. It was yellow in colour from which, probably, the author concluded that the 
plant contained berberine. The alcoholic extract, after it has been exhausted with chloroform 
as stated above, was dissolved in boiling water and precipitated with tannic acid. The 
precipitate thus obtained was mixed with moist lead carbonate, dried and exhausted with 



428 


INDIGENOUS DRUGS OF INDIA 


alcohol which, on evaporation, yielded the bitter principle. By boiling this bitter principle 
with dilute sulphuric acid, sugar was produced and the substance lost its bitterness. Neither 
the original bitter principle nor the product derived from hydrolysis could be crystallised 
or obtained in sufFicicntly purified form. Pendse and Dutt (1932) definitely ascertained 
the presence of an alkaloid in the plant by taking the alcoholic extract and treating it with 
acidulated water and testing the solution with the usual alkaloidal reagents. All these, 
however, gave colour reactions or precipitates which were very different from those given 
by berberine. Extractions of the drug with various solvents gave nothing very interesting 
except chlorophyll, sugars, some resins and waxes. The bitter principle in the plant was 
also obtained in a semi-solid form and it could not be crystallised. 

Bhide and co-workers (1941) investigated the stems of the plant reared on the mango 
tree or cactus in the Western Ghats. They isolated from the alcoholic extract two bitter 
substances A and B and a neutral substance. The bitter sul^stancc A possesses molecular 
formula, C22H34nio.SH20, m.p. 226-8®C and is found to the extent of o.i per cent, in the 
stem. Bitter principle B is not a glycoside and has molecular weight of 475 and melts 
at 186-8® C. The neutral substance has molecular formula C28Hf)sO and molecular weight 
415 and melts at 82-3®C. It appears to be Octacosanol. Jois (1941) isolated from the plant 
three substances melting at 7S-7®(-, 83-4°C. and 181 ®C. respectively. The first two may have 
been more or less pure neutral substances and third was perhaps the bitter substance B 
isolated by Bhide and co-workers. He could not isolate the bitter substance A. The difference 
may possibly have been due to the fact that his material was not reared on mango tree. 
These authors found that the above mentioned principles could not be obtained from plants 
reared on ncem trees. In view of the great importance attached to Giloe in the indigenous 
medicine and the varied claims put forward by various authors with regard to its active 
principles, Siddiqui (1949) reinvestigated the stems and obtained the following crystalline 
substances: (i) Giloin, C 2 .jH 320 ioH 20 , a glycoside, m.p. 226-28®C after drying to a constant 
wt. over P2O5, yield 0.2 per cent. It is bitter in dilution of 1 in 10,000. (2) Gilenin CiiHisOc, 
a non-glycoside bitter m.p. 2io-i2®C, yield 0.001 per cent, and bitter in dilution of i in 1,000. 
(3) Gilo sterol, C28H48O, m.p. 192-93 ®C. 

Inspite of the fact that this plant is so extensively used as a household remedy 
and also by the Tibbi practitioners and much chemical work has been done, the 
pharmacological action of the active principles isolated has not been worked out. 
Efforts have not also been made to carry out clinical trials with a view to determine 
its effectiveness in dyspepsia and other conditions. Probably any therapeutic 
effects it possesses are due to the bitter principles contained in the plant. 
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TODDALIA AGVLEATA Pers. (Buta^aB) 

Vern. — Sans.—Kancham; Hind. — Kanj; Beng. — Kada^todali; Rajput. — 

Dahan, Lahan; Nepal. — Meinkara; Tam. — Milkaranai; Tel. — Konda- 
kahinda; Bomb. — Jun-li-kali’^nirchi. 

T. aculeata is a large scandent shrub found in the Nilgiris and in the sub- 
tropical Himalayas from Kumaon eastwards to Bhutan, ascending to 5,000 ft. above 
the sea level. This plant early attracted attention as perhaps one of the most 
valuable of Indian medicinal products, The root bark has been particularly extolled 
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as a potent anti-malarial remedy. It was stated by several prominent physicians 
in those days to posses an antiperiodic and antipyretic effect, equal to, if not superior 
to, quinine and other alkaloids of cinchona. The root bark as well as the fresh 
plant has an aromatic odour and was used in the European medicine under the 
name of Lopez root. It was also included in the Pharmacopoeia of India. 

CiiKMiCAL Composition. — The leaves, on distillation, yield an essential oil willi a sharp 
aromatic odour. Detailed analysis shows that the chief constituent is a camphor-like body with 
a melting point of 96.5-97°. Citronellal and linaool arc also present. The root bark contains 
an essential oil, resin, a bitter substance, citric acid, pectin, starch, etc., but the chief constituent 
is bcrberinc which, however, is present only in small quantities. Perkin and Hummel (i937) 
found that the chief alkaloid present in the plant is berberine, but contrary to their findings 
Dey and Pillay (1935) found that it contains two alkaloids, codalinc, a tertiary colourless, 
monoacid base, C21H21NO4, m.p. 269-70° C., totally insoluble in hot water in contrast to both 
modifications for berberine, almost insoluble in absolute alcohol. The other alkaloid todalinine, 
C19H15O4N 0.05H2O, m.p. ]8 o- 200°C. (decomp.) is very strong base pas.sing readily on 
manipulation of its hydrochloride into an isomeric non-basic substance of like composition. 
Both alkaloids are apparently closely related and probably belong among the alkaloids of 
berberine group. The yield of todaline was o.i to 0.12 per cent., todalinine o.i, lactone 0.8 with 
formula C1CH20O occuring in rhombic prisms, m.p. 132-]33.5°C, resin 7.0, glycoside (crude) 
0.8, fatty oil 3.0, lac like substance 0.1 per cent. 

Pharmacological Action, — ^An attempt was made by Vyas and Dhalia 
(1932) to find out if a freshly-prepared infusion of Toddalia has any toxic cflfect 
on unicellular organisms such as paramoecia. Their results show that the drug 
is only very feebly toxic, the toxicity being about one-fifth of that of cinchona. 
Dey and co-workers investigated the pharmacological action of the alkaloid todaline 
and found that it has no antipyretic effect. It is irritant to the mucous membranes 
and subcutaneous tissues. It has no action on the heart but small doses raise 
the blood pressure. The plain muscle of the bronchi, blood vessels, intestines, 
spleen and the bladder are all stimulated to contraction. Skeletal muscle immersed 
in a 5 per cent, solution shows a marked increase in tone. The load lifting power 
of skeletal muscle is increased. A marked increase in the salivary secretion is 
also produced. 

Therapeutic Uses. — The alleged anti-malarial properties of the root bark 
have recently been tested by Vyas and Bhatia in the hospitals of the King George s 
Medical College, Lucknow (1932). They used a tincture of the root bark in i 
to 1 drachm doses. Out of 26 cases of proved malaria treated with Toddalia 
mixture, 23 cases showed a persistent presence of the parasites even on repeated 
blood examinations. The symptoms appeared to have abated in only a small pro- 
portion of the cases (3 cases) which might also happen even when no treatment 
is given. These W'orkers conclude that the alcoholic extract of Toddalia prepared 
from the root bark has no effect on the clinical symptoms or on the malaria parasites 
present in the blood of patients. 
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TRDBTJGLUS TERBBSTBIS Unit* (ZygophylI&C6i0) 

Small Caltrops 

Vern. — ^Afg. — Krunda; Arab. — Bastitaj, Busteyrumi, Khasak; Beng. — 
Gokhru, Gokhuru; Bomb. — Gokhru, Lahanagokru, Sarate; C. P. — 
Gokhru; Eng. — Calthrops; Hind. — Burrangokhur, Chhofagokhru, 
Hatechanghara, Hussuk, Gokhru, Gokhuru, Gokshri; Mai. — Neringil, 
Nerinnil; Pers. — Kharckhasak, Khussuck; Punj. — Bakhra, Bhukri, 
Gokhrudesi, Lotak; Sans. — Bahukantaka, Bhakshataka, Chanadruma, 
Gokantaka, Gokhura, Ikshugandha, Kanta, Kantaphala, Shvadanshtra, 
Sudumstra, Trikantaka, Vanahringataka; S. Africa. — Devil's Thorn; 
Tel. — Chirupalleru, Palleru; Urdu. — Gokharu. 

T. terrestris is an annual or perennial plant growing throughout India and 
other warm countries such as Ceylon. * The entire plant and specially the fruit 
and the root are used in the Hindu medicine. The fruits are regarded as cooling, 
diuretic, tonic and aphrodisiac, and are used in painful micturition, calculus affec- 
tions, urinary disorders and impotence. In northern India it is used against 
suppression of urine, cough and heart diseases in the form of an infusion. The 
fruit forms one of the ten ingredients of the 'Dasamula kvatha’, a compound 
decoction often mentioned in Sanskrit works. 

The plant commonly grows near the Dardanelles and was known to the old 
Greek physicians. It is used in south Europe as an aperient and diuretic. The 
action of the drug on the mucous membrane of the urinary tract resembles that 
of buchu leaves and uvaursi flowers. It has been combined with hyoscyamus and 
opium in inflammatory conditions of the urinary passages. 

Chemical Composition. — The drug was analysed many years ago and was found to 
contain a body of alkaloidal nature. The fruit is said to contain a substance having an 
aromatic smell and it gives off a fragrant odour when it is burnt. The drug was reinvestigated 
by the author and his co-workers with a view to confirming the previous work and to see 
if it could be advantageously employed in therapeutics. 

The following substances were found in the fruit of T. terrestris: (i) an alkaloid in 
traces (o.ooi per cent.), (2) a fixed oil 3.5 per cent, consisting mainly of unsaturated acidy, 
(3) an essential oil in very small quantities, (4) resins, and (5) fair amounts of nitrates. 

An aqueous solution of the tartrate of the alkaloid was passed through preliminary 
pharmacological tests. It produced a slight rise of blood pressure and an appreciable 
increase in the kidney volume. The yield of the crude alkaloid did not amount to more 
than 0.001 per cent, and therefore sufficient quantities could not be obtained for further 
study. A method of its separation by precipitation with Meyer’s reagent was tried, but 
this also did not produce any better result. The aqueous solution after removal of the 
alkaloid was found to contain sugars, etc., but no physiologically-active substance. 

Ghatak (1933) investigated the fruit and found that it contains 5 per cent, of a 
semidrying oil, peroxidase, diastase, traces of glycoside, resin, protein and a large amount 
of inorganic matter. He also found that the peroxidase activity in the fresh fruit was 
highest between pH 5 . 3 -S -5 and decreased with dilution. 

Quin and Remington (i 933 ) have observed that the plant causes photosensitization among 
small stock in South Africa and produces a disease Geildikkop which is characterised by the 
sudden onset of oedematous swelling of the exposed parts of the head and ears of sheep 
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and angora goats. This swelling of the skin is not present in the black faced sheep. When 
fresh green or dried plant was fed, no symptoms developed. Aqueous extract of the powdered 
plant or expressed green juice when fed caused death. In a search for the cause of the 
disease Geildikkop observations were made on T. terrestris by Henricc on different soils and 
under different physiological conditions. He found that stems were rich in starch, fructose was 
5-10 times as high as glucose and there was often more sucrose than reducing sugars. Samples 
taken during an epidemic were extracted with ice water, or 0.9 per cent, sodium chloride after 
extraction with alcohol and ether. The plant was found to contain an unstable water 
soluble substance which causes effervescence and hemolysis. The substance is not soluble 
in ether or xylene and in fresh condition is not soluble in 96 per cent, alcohol. It gives 
]»ositive tests for saponin with sulphuric acid. It is either a neutral saponin or a cardiac 
glycoside. 

Clinical Trials. An alcoholic extract of the drug was prepared and tried 
in a scries of cases. The drug undoubtedly has diuretic properties, but .shows no 
advantage over many of the diuretics in the British Pharmacopoeia. The diuretic 
properties no doubt are due to the large quantities of the nitrates present as well 
as the essential oil which occurs in the seeds. The claims put forward regarding 
its efficacy in other conditions, as stated above, cannot be substantiated. 

References : — 

(1) Chopra, R. N., and Gho.sh, S., 1929, Ind. Jour. Med. Res., 17, 377; (2) Gliatak, N., 
1933, Bull, Acad, Sci., 163; (3) Claude Remington, Quin, J. I., 1933, S. African 472; 
(4) Henrice, M, Ibid, 1947, 225. 

TYLOPHORA ASTHMATICA W. & A. (Asclepiaflacew) 

Vern. — Beng. — Antomul; Bomb. — Anthamul, Kharakirasna, Pitmari; Dec. — 
Pitkari; Hind. — Antamul, Janglipikvan; Mai. — Vallippala; Mar. — 
Pitakari; Tam. — Kagittam, Kaludaipalai, Kodagam, Kondachani, 
Kuravaram, Kurinja, Peyppalai, Sarangam, JJnmattadi; Tel. — 
Kakapala, Kukkapala, Mattukumiitukoni, Nelatapire, Veripala, 
Vettipala, 

This plant is a perennial branching climber with long fleshy roots. It is 
found growing wild in the plains of India. It also occurs in forests and hilly 
places upto altitudes of 3,000 ft. above sea level throughout the southern and eastern 
parts of India. It grows abundantly in North and East Bengal, Assam, Kachar, 
Chittagong and in the Deccan peninsula. The whole plant is of a pale yellow 
brown colour and has no marked odour but has a sweetish and subsequent acrid 
taste. The medicinal properties of this plant have long been known to the natives 
of the parts where it grows, and have attracted the attention of the indigenous 
physicians. It is, however, not mentioned in any of the standard Sanskrit or 
Mohammedan works on Materica Medica but was a household remedy first 
brought to the notice of the Western medicine by Roxburgh. The roots of the 
plant have often been employed as a substitute for ipecacuanha and very favourable 
reports with regard to its efficacy were given by Roxburgh, Ainslie, 
O’Shaughnessy, Dobson and others. In large doses it acts as an emetic and in 
smaller doses, often repeated, as a cathartic. According to O’Shaughnessy the 
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emetic properties of the root were well established, but it was necessary to prescribe 
it in doses double those of ipecacuanha, for which it was considered to be an 
excellent substitute. On account of its well-marked emetic properties it was 
admitted as an official drug in the Bengal Pharmacopoeia of 1844. The dried 
leaves were made official as they were found to be more uniform and certain in 
their action tlian the roots. The leaves were described as one of the best indigenous 
substitutes for ipecaucuanha and were recommended as useful in all cases indicating 
necessity of emesis and as a remedy for dysentery, catarrh, and other affections, in 
which ipecacuanha is generally employed. The dose as an emetic is from 25 or 
30 grains of the powered dried leaves and as a diaphoretic and expectorant from 
3 to 5 grains thrice daily or oftener. Dose of the root as a remedy in dysentery is 
from 15 to 30 grains or more. 

Chemical Composition. — Hooper (1891) demonstrated the presence of a crystalline 
alkaloid, tylophorine, in the roots of the plant and described some of its characteristic colour 
reactions, but the quantity isolated by him was not sufficient for complete analysis. 
Ratnagiriswaran and Venkatachalam (1935) investigated the plant and isolated two crystalline 
alkaloids named tylophorine and tylophorinine. Tylophorine, C24H27NO4, m.p. 284-85° C., 
crystallises in glistening plates. Tylophorinine, C23H27NO4, m.p. 232-33 ®C., occurs 
in prismatic needles. The leaves, stem and root of the plant contain 0.2 to 0.3 per cent, 
of the total alkaloids and the alkaloidal content does not seem to be significantly affected 
by seasonal variations. Apart from alkaloids the plant also contains cetyl alcohol, a 
phytosterol m.p. 1 92-93 °C., a neutral substance of an alcoholic nature m.p. 89 to 90° C., a 
wax, a resin, caoutchouc, chlorophyll, colouring matter, tannin, glucose, calcium salts and 
potassium chloride. 

Simultaneously Chopra and Co-workers (1935-7) working with the whole plant isolated 
crystalline alkaloid in 0.42 to 0.62 per cent, yield. The alkaloid tylophorine isolated 
by them begins to melt with decomposition at 270°C. and completely melted at 275®C. Steam 
distillation of air dried root powder yields 0.18 per cent, of a colourless crystalline solid and 
a small amount of an oil. The solid was identified as methoxy salicylic aldelydc. The oil 
is viscous and deposits a small amount of waxy solid on standing. 

Pharmacological Action. — Ratnagiriswaran and Venkatachalam (1935) 
observed that while working continuously during the extraction and isolation of 
the alkaloid one of them got dermatitis. The effect was particularly noticeable 
when working with solutions of the alkaloids in volatile solvents such as ether, 
chloroform and benzene. Aqueous acid solutions were not found to be so active. 
The eruption appeared on the skin a day after exposure the first symptoms being 
itching with subsequent redness. Skin of the face became red and the eyelids 
and surrounding tissues were markedly swollen. There was exudation of serous 
fluid from the cracks that had formed on the skin. The symptoms continued for 
about a week and then gradually subsided. Simultaneously, desquamation occurred 
in the form of small scales and large flakes of dried epidermis. The condition 
was relieved by moist compresses and the application of the usual soothing lotions. 
Richards and Lynn (1934) have reported the occurrence of dermatitis with 
symptoms similar to those described above due to contact with the leaves of 
Ceanothus velutinus, also an alkaloid containing plant though of a different family. 
The alkaloid tylophorine is toxic to Paramecium caudatum in concentration of 
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1 in 50,000 or more. The toxicity of the alkaloid which varies with different species 
of animals was worked out. The m.l.d. for frogs is 0.4 mg. per gm. of body 
weight but its toxicity for mice and guinea pigs is very low. The alkaloid has 
no irritant action locally on the conjunctiva or on the skin. When injected 
subcutaneously or intramuscularly it produces little or no local reactions. 

From the experimental data obtained it would appear that the effect of the 
drug is especially marked on the musculature of the body, both the striped and 
unstriped varieties being stimulated. 'Fhe action on the cardiac muscle is however 
different, the drug having distinct depressing effect on the heart. The blood 
pressure is lowered when a dose is administered, but is raised soon after and is 
maintained at a level higher than the normal for a fairly long time. The initial 
fall is due to the depressant effect of the drug on the cardiac muscle and the 
subsequent rise to the stimulant effect on the plain muscles of the blood vessels 
resulting in contraction and increased cardiac output. In cardionieter experiments 
there is distinct evidence of decrease of both the systolic and diastolic phases of 
the heart. In myocardiograph experiments the amplitude of both the auricular and 
ventricular contraction was decreased. This is probably due to the direct effect 
of the drug on the cardiac musculature and cannot be abolished by paralysing the 
vagal endings with atropine. The absence of any effect of the drug on the pupil 
is explained by the fact that the two sets of muscle fibres in the iris, the circular 
and the radial, are antagonistic to each other and the stimulant effect on the one 
counter-balances that on the other. As a result of this the pupil remains unaffected. 

Clinical trials on any large scale have not been carried out to test its efficacy 
in dysentery. Further detailed studies of the action of the alkaloids are indicated. 
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VANDA ROXBUBGHn B. Br. (Orchidaceae) 

I'his is an epiphytic herb which grows throughout the hotter parts of India. 
It is common in Bengal, Chota Nagpur, Madhya Pradesh and in Cochin and 
Travancore. The plant is extensively used by both Ayurvedic and Unani practi- 
tioners. The roots of this plant are fragrant, bitter and considered to be useful 
in rheumatism and allied disorders for which they are prescribed in a variety 
of forms. They enter into the composition of several medicated oils used for 
external application in rheumatism and diseases of the nervous system. The drug 
is also said to be a remedy for secondary syphilis. In Chota Nagpur the leaves 
pounded and made into a paste, are applied to the body in febrile conditions and 
in inflammatory conditions of the car such as otitis media the juice is dropped 
into the ear. It has been employed as a remedy against scorpion sting but Caius 
and Mahaskar found it useless as an antidote to either snake or scorpion venoms. 
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Chemical Composition. — Dymock in Pharmacographia Indica mentions the presence of 
an alkaloid in the plant. Gupta and co-workers (1946) investigated the plant and showed 
the presence of a substance of glycosidal nature but could not crystallise it. Besides this, 
the plant also contains tannins, saponins, sterols, fatty oils, resins and colouring matter. 

Pharmacological Action. — The active constituent which is glycosidic in nature, appears 
to be of very low toxicity in frogs, rats and mice. In experimental animals the drug 
stimulates all organs having autonomic cholinergic ncrve-supply. Atropine antagonizes this 
stimulation to a large extent, but does not completely abolish it. It seems, therefore, that 
apart from stimulating the cholinergic nerve endings, the drug also exerts some direct action 
on the involuntary musculature of these organs. The drug produces a short initial rise of 
blood pressure, followed by a subsequent fall, which is due to stimulation of the cholinergic 
nerve-endings. The heart is slowed and cardiac output diminished. The peripheral arterioles 
are also dilated and these two factors together are probably responsible for the fall in blood 
pressure. No clinical trials have so far been carried out. 
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VERNONIA ANTHELMINTICA WiDd. (Composite) 

Vern. — Sans. — VakueJv, Somaraja; Hind. — Bakchi, Somraj ; Beng. — 

Somraj; Bomb. — Kali-jiri; Guj. — Kadvo jiri; Tam. — Kattu- 

shiragam; Tel. — Adavi-jilakara, 

It is a stout annual with a cylindrical stem, oval or lanceolate leaves and pale 
violet flowers. It is commonly found in waste lands near villages throughout 
India. The seeds are highly reputed in Hindu medicine as a remedy for leuco> 
derma and other skin diseases. They are mentioned also as an anthelmintic but 
are little used as such except in combination with other drugs. Chakradatta 
describes several elalx)rate combinations for its external and internal use. This 
drug attracted the attention of the European physicians in India, and an infusion 
of the powdered seeds was considered by many to be a good anthelmintic for 
roundworms. 

Chemical Composition. — The seeds are said to contain resins, an alkaloid known as 
vernonine, an oil and ash amounting to about 7 per cent, of the dry material. Their chemical 
composition was reinvestigated in the School of Tropical Medicine. The powdered dry seeds, 
when extracted successively with different solvents, gave the following extracts: petroleum 
ether 18.4 per cent., chloroform 1.2 per cent, and absolute alcohol 13.8 per cent. The 
petroleum ether extract consisted mainly of a fixed oil (about 18 per cent, of the seeds) 
and a very small amount of an essential oil (about 0.02 per cent.). The chloroform extract 
contained a bitter substance. The alcoholic extract consisted mainly of resins. There was 
no alkaloid present 

The bitter principle, which was presumably the active principle of the drug, amounted to 
over I per cent, of the weight of the seeds. It was isolated on a larger scale by extracting 
the powdered seeds with rectified spirit until all the bitter substance was removed. The 
alcohol was recovered and the residue repeatedly extracted with chloroform and filtered. 
The chloroform extract was concentrated and the bitter substance precipitated with petroleum 
etlier. This process was repeated several times until the bitter substance was obtained as a 
yellow amorphous powder. It contained no nitrogen or sulphur and behaved as a resin acid. 
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Majumder (1943) extracted the seeds with petroleum ether and obtained 17.33 per cent, 
of oil which had unsaponifiable matter 1.68 per cent, and this fraction contained brassicas- 
terol, stigmasterol and a sterol. Other fractions contained stearic, palmitic, myristic, oleic, 
mono-hydroxy-oleic acids and two non crystalline bitter principles or resins. Vidyaralhi 
(1945) found that the oil contains resin 2 per cent, myristic 7.4 per cent., palmitic 7 per cent., 
stearic 5.9 per cent., oleic 5.7 per cent., linoleic 9.6 per cent, and vcrnolic acid, m.p. 21-2® C. 
52.4 per cent. 

Therapeutic Uses. — The powdered resin, in doses of 5 to 10 grains, was 
tried in a number of cases of helminthic infections at the Carmichael Hospital for 
Tropical Diseases. The stools were carefully examined before and after the drug 
was given. The resin appears to have very little effect on the ascaris. It is, 
however, distinctly effective in threadworm infections. In several children in 
whom the resin powder was administered, threadworms were expelled in the stools 
in large numbers and the symptoms which are often very troublesome, e.g. nocturnal 
enuresis, grinding of the teeth at night, etc., were relieved. 
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VITEX PEDUNCULARIS WaU. (Verbenace®) 

Vern. — Assam. — Osai; Bcng. — Bonina, Goda; Hind. — Cliaraigorvca, Cliha- 
griaruba, Minjurgorwa, Nagbail, NagphenL 

V, peduncularis is a middle-sized or large deciduous tree which grows in 
Bihar, Eastern Bengal and the Madhya Bharat. The plant does not seem to be 
very well-known as the only reference regarding its medicinal properties by the 
old writers is Its use for external application for pains in the chest. Vaughan 
(1921) found that the aboriginal tribes of certain parts of Bihar were well 
acquainted with this plant and used it in the treatment of malarial fevers and also 
of blackwater fever which sometimes occurs among them. They prepare an 
infusion of the leaves or of the root bark or young stem and take it internally 
several times a day with much benefit. Preference is given to dark-coloured root 
plant over the pale-coloured variety. 

Gupta (1950) obtained the following results while extracting the leaves with 
different solvents: petroleum ether (40-60°C.) 2.21 per cent., benzene 2.49 per 
cent., sulphuric ether 0.38 per cent., chloroform 0.59 per cent., ethyl acetate 
1.61 per cent., absolute alcohol 4.63 per cent., water 13.10 per cent., of extracted 
matter. Of the above extractives anti-haemolytic action was noticed in aqueous 
as well as in alcoholic extracts, while chloroform extract showed slight potency. 
He isolated a glycoside with certain degree of purity and this has been found to 
posses a very marked antihaemolytic action. 

Clinical Trials. — ^Vaughan tried this drug in a series of cases in both these diseases 
and reported that it gave very satisfactory results. He originally used the method of making 
an infusion employed by these tribes. This consisted in taking two ounces of fresh leaf 
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or of leaves dried in the shade and dropping them into 4a oz., of water, boiling for 5 to 
10 minutes and then leaving them to infuse for another hour. The resulting infusion was 
about the colour of strong cold tea in appearance and in taste, and was given sweetened with 
a little sugar in doses of 8 to 10 oz., in 24 hours. Concentrated infusions prepared on the 
lines of infusio gentianae compositum of the British Pharmacopoeia were also tried by him, 
but the therapeutic effects were not so good. He adopted the method of using i, 2 and 4 oz. 
of leaves in 40 oz. of water to suit different cases and the results obtained by this treatment 
were said to be very striking. 

The drug was tried in a number of patients suffering from malarial fever at the Carmichael 
Hospital for Tropical Diseases. The results obtained were, however, not satisfactory and did 
not give any indication of usefulness of the preparation. Fresh specimens properly collected 
were then obtained and infusion made from tliese was tried in another series of cases. All 
the cases which were put on the infusion were first examined for malarial parasites and 
only such cases as were positive were given the infusion. Daily blood films were taken and 
a careful search was made for parasites. No other drugs were administered whilst the infusion 
was being tried with the exception of ordinary purgatives. None of the cases derived the 
slightest benefit from the use of the drug. The parasites in the blood remained quite un- 
affected and so did the clinical symptoms. In one or two cases the fever abated somewhat, 
as often hai)pens without any treatment, but in these cases parasites were still found in the 
blood films. In two of the patients the infusions had to be replaced by quinine mixture after 
two days* trial, as the patient started to show signs of irritation of the central nervous system. 
A few doses of the latter drug immediately got the symptoms under control. 

Neither the asexual nor the sexual forms of F. vivax, P, malariae or P. 
falciparum, were affected in the slightest degree. In all these cases quinine or 
cinchona febrifuge in the usual doses produced a rapid disappearance of parasites 
from the blood and the fever and other symptoms rapidly subsided. 

Summary. — Chemical analysis of the dried leaves of V, pcduncularis shows 
the presence of minute traces of an alkaloid. In our series of cases of malarial 
fever, however, caused by P. vivax, P. malariae and P. falciparum, the freshly- 
prepared infusion of dried leaves had no effect whatever on tlie parasites in the 
blood, on the temperature chart or on the other clinical symptoms. The drug 
appears to be absolutely useless in the treatment of malaria. 
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WITHANIA SOMNIFEBA Dunal (Solanaceie) 

Vern. — ^Arab. — Kaknajekindi; Beng. — Ashvaganda, Asvagandha; Bomb. — 
Asgund, Asvagandha; Hind. — Asgand, Punir; Mai. — Amukkiram, 
Pevetti; Mar. — Askandha, Kanchuki, Tilli; Pers. — Kaknajekindi, 
Mehernanbarari; Punj. — Ak, Aksan, Asgand, Asgand nagori, Isgand; 
Sans. — Ashvagandha, Ashvakandika, Ashvaroha, Balada, Balaja, 
Gandhapatri, Hayapriya, Kala, Kambuka, Kamurpini, Kushthagandha, 
Kushthagandhini, Palashaparni, Priyakari, Pushtida, Pushtipavira, 
Turgi, Vajigandha, Vajini, Varagatrakari, Varahakarni, Varahpatri, 
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Vataghani; Tam. — Amukkira, Asubam, Asuvagandi; Tel. — Asva- 
gandhi, Dommadolu, Penneru, Pillivendramti, Vajigandha; Urdu. — 
Asgandanagaori 

This is an erect shrub found throughout the drier parts of India, Baluchistan 
and Ceylon. The shrub as a whole, is employed for several medicinal purposes. 
Both in the Ayurvedic and Yunani Medicine the leaves are applied locally to 
tumours and to tuberculous glands. The tuber has a bitter, sharp, acrid taste 
and is useful in the treatment of inflammatory conditions, psoriasis, bronchitis, 
ulcers and scabies when applied locally. Internally it is given in marasmus in 
children. In Rajputana the roots arc regarded as beneficial in rheumatism and 
dyspepsia. In the Punjab it is used for lumbar pains and in Sind it is used to 
produce abortion. In Wad and Kalat, a fomentation of the leaves is used as a cure 
for opthalmia. An enema of the decorticated root is given by the Zulus to feverish 
infants. They regarded the plant as a specific for gangrenous rcctitis and in the 
treatment of syphilis. The ground root and bruised leaves are employed as a local 
application to carbuncles, ulcers and painful swellings. The fruit is considered a 
diuretic. 

Chemical Composition. — Trebut (1886) investigated the plant and found that it had 
hypnotic and sedative properties due to the presence of an alkaloid somniferine. This work 
has not been confirmed, nor has the presence of any other constituents in the plant been 
recorded. Power and Salway (igii) on examination of the various parts of the plant found 
that the roots contain traces of an essential oil. The water soluble portion ot the root 
extract contains, besides the indefinite amori)hous substances, a quantity of sugar. The water 
soluble extract consisted chiefly of a black resin which contained hentriacontanc, CrjiHG4; 
a phytosterol, C27H46O (m.p. i 35 - 3 b°), a mixture of fatty acids consisting of palmitic, 
stearic, cerotic, oleic and linolic acids, ipuranol, C23H3802( OH) 2, a new monohydric alcohol, 
withaniol, C23H33O4CH, which decomposes at 305°C. and an amorphous alkaloidal principle 
which on treatment with alkalies yielded a crystalline base, C12H16N2 (m.p. 116®). The water 
soluble extract of leaves and stems also contains the same constituents in addition to consider- 
able quantities of potassium nitrate. The water insoluble extract was also found to contain 
a number of substances which had been isolated from the roots of the plants. In addition 
to these, however, it yielded a new monohydric alcohol, semnirol, C32H43O6.OH, decomposing 
at 20 S®C. a new dihydric alcohol somnitol, C 33 H 4405 ( 0 H )2 decomposing at about 25o°C. 
and an acidic, hydrolytic product withanic acid, C29H45O6CO2H (m.p. 226° C.), the methyl 
ester of which decomposed at 255°C. Majumdar and Guha (1933) investigated the Bengal 
variety of the plant and found that it contained the same constituents as the South African 
variety, i.e., potassium nitrate, tannin, colouring matter, glucose, phytosterol hentriacontine, 
stearic, palmitic, oleic, linoleic, withanic acid, ipuranol, somnirol and an alkaloid, C12H16N2. 
The presence of three other alkaloids was also noted. 

Pharmacological Action. — JV, somnifera, unlike some other solanaceous 
plants had been found to contain no mydriatic alkaloid. The point whether the 
plant has any sedative or hyponotic properties commonly attributed to it has received 
attention. Work in the Wellcome Physiological Research Laboratories London 
showed that alcoholic extracts representing about 7 gm. of the root and 3 gm. of 
the leaves and stems respectively when administered to a dog had no perceptible 
effect. The hypodermic injection of the alkaloidal principle obtained from 
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the root likewise produced in a dog no symptoms of narcosis or any other 
definite results. 

Pitini (1924) administered 3 gm. per kg. of a 16 per cent, aqueous extract to 
a dog and observed a slight soporific action followed by complete return to normal. 
The medicinal properties attributed to this plant are probably due to mild sedative 
effect of its active principles. 
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XANTHIUM STRUMARIUM Linn. (Compositse) 

Vern. — Assam. — Agara; Reng. — Banokra; Bomb. — Shankeshvara; Eng. — 
Bur-weed, Clother, Cocklebur; Hind. — Banokra, Chhotagokhru, 
Shankhahidi; Kash. — Lanetsuru, Tsur; Punj. — Chirru, Gudal, Jojre, 
Kuri, Sungtu, Wangantsuru; Sans. — Arishta, Bhulagna, Chanda, 
Itara, Kambwnalini, Kambupuspha, Kiriti, Malavinashiiii, Mangalya- 
kusuma, Medhya, Raktapushpi, Sarpakshi, Shankhagalini, Shank ha- 
kusuma, Shankhapuspi, Shankhavha, Sukshmapatra, Supushpi, 
Vammalini; Tam. — Marlumutta; Tel. — Marulamatangi, Marulutige, 
Parsvapu, Talnoppi. 

It is a coarse annual herb which grows abundantly throughout the hotter 
parts of India usually near the outskirts of villages and ascends in the western 
Himalayas upto an altitude of 7,000 ft. above the sea level. The fruit is used 
as a household medicine in the Punjab and Sind. It is considered to be cooling 
by practitioners of indigenous medicine and is believed to be effective in the 
treatment of small pox. The root is believed to be a bitter tonic and said to be 
useful in cancer and strumous diseases. In south India the prickly involucre is 
applied to the ear tied in bunch to the earring to cure hemicrania. The whole 
plant is supposed to possess powerful diaphoretic and sedative properties. It is 
generally administered in form of a decoction and is said to be effective in long 
standing cases of malarious fevers. The herb is prescribed in the treatment of 
snake-bite and scorpion-sting but Caius and Mhaskar have found it entirely 
useless in both these conditions. 

Chemical Composition.— Zander (1881) investigated the plant and found that it contains 
fat 38.6 per cent., albuminoids 36.6 per cent., a glycoside xanthostrumanin 1.3 per cent, and 
organic acids besides sugar, resins, etc. Xanthostrumanin is an amorphous yellow glycoside 
which is soluble in water, alcohol, ether, benzene, chloroform and yields precipitates with 
group reagents for alkaloids, with ferric chloride, lead acetate and with salts of other 
metals. It is not precipitated by tamiin or gelatine. Cheatham (1884) investigated the 
fruit and obtained only 14.5 per cent, of a fixed oil and a principle which was precipitated 
by tannin. Maksimov (1940) examined the seeds and obtained 41.7 per cent, of a fixed oil 
which has most of the physical and chemical properties of sunflower seed oil. It contains 
saturated acids 8.2 per cent., oleic acid 27.1 per cent, and linoleic acid 63.36 per cent. The 
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residue after the extraction of the oil contains proteins 47.80 per cent., crude protein 
54-35. cellulose 5.42, fat 3.70, extractive substances 6.12 and ash 8.76 per cent. 

Pharmacological Action.— The effect of the glycoside on blood pressure and 
respiration was determined by animal experiments. Administration of as much as 30 mg, to 
40 mg. per kg. did not produce any marked effects. A medium size rabbit survived without 
any remarkable effect on the respiration and blood-pressure even after the administration 
of a total of 120 mg. of the glycoside, It would, therefore, appear to be physiologically a 
relatively inactive substance. 

Clinical trials have not yet been carried out, but from the active principles isolated, it is 
not likely to have any marked therapeutic action. 
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SECTION n 


DRUGS OF MINERAL AND ANIMAL ORIGIN 

Most of the recent investigations on the Indian indigenous drugs have been 
confined to drugs of vegetable origin. The reason for this is not far to seek. 
The vegetable drugs from the very early times have formed a predominant portion 
of the materia mcdica of both the Hindu and the Mohammedan medicine in this 
country. The drugs of animal origin, although very largely used in the ancient 
Chinese materia medica, were little used by the Hindu physicians and are few 
in number. As regards the drugs of mineral origin, their use is also comparatively 
limited. It would appear that the ancient Hindus were not quick in learning 
the art of adopting the metals and metallic compounds for medicinal purposes. 
It is well-known that one of the earliest works on Hindu medicine by Charaka 
does not deal at all with any mineral drug. Susruta, written at a latter period, 
only mentions the use of a few natural salts such as sodium chloride, impure 
carbonates of sodium and potassium, borax and some salts of iron, silver, copper, 
tin and lead as well as some precious stones. Only writers of considerably later 
periods gave descriptions of calcination and purification of compounds and other 
process of converting such metals as gold, silver, iron, copper, mercury and 
arsenic into suitable forms for use as medicaments. The Mohammedan physicians, 
though they used the drugs of animal origin to a larger extent than the Hindus, 
also made use of the inorganic preparations to a limited extent. Many of their 
methods of preparation of these medicaments resemble those used by the Hindus. 
Before using the metals or metallic compounds, they are always subjected to 
processes called ‘shodhana’ or purification. The idea of this is to get rid of the 
impurities and their deleterious qualities. If this 'shodhana' is not performed, 
their use is said to be injurious to the invididual. ‘Shodhana’ is usually carried 
out by heating thin sheets of metal repeatedly and plunging them into various 
vegetable juices, decoctions, etc. The other process described Is ‘marana’ or 
destroying the metals so that they lose their identity and become converted into 
fine powders which are chemically of the nature of oxides or sulphides. Here the 
idea appears to be to convert the metals into such a form as can be acted upon 
by the intestinal juices and so rendered absorbable. These preparations are 
absorbed very slowly and in this way minute concentrations having a stimulant 
action on the tissues are obtained and higher toxic concentrations are avoided. 
Many of the other inorganic compounds in use are practically the same as those 
used in the Western medicine and their action is well-known. Very little, however, 
is known about the action of the second group of destroyed metals and it is to 
the absorption and effects of these compounds that attention of the workers 
may be directed. In this section we have discussed a very few drugs; the 
attention of the reader is directed to the lists in Part IV. 
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DRUGS OF MINERAL ORIGIN 

ABHBA BHASMA (Ash of Mica) 

Abhra, Abh or mica is a mineral which occurs in sheets of moderate thickness 
forming a compact mass and capable of being cleaved into flexible plates of extreme 
thinness. It is widely distributed in India, the principal source of supply being the 
districts of Hazaribagh, Kodamia, Jamtara, Gaya, Monghyr, some parts of Raj- 
putana and the Punjab and some granite veins in the hills of Mysore and the Western 
Ghats. The chief constituents of mica are potassium, aluminium, silica, magnesium 
and iron with traces of lime. Four principal varieties arc mentioned by Hindu 
medical writers, namely, white, yellow, red and black; only the last-mentioned 
variety, which is the mineral Biotite, KJIAl.,(Si 04 ) 3 (MgFc) 6 (Si 0 .i) 3 , is used 
for medicinal purposes. The black variety, again, is classified under four distinct 
heads according to certain physical properties. When thrown into fire, Tlardur’ 
(frog) leaps like a frog in the fire (due to explosions) ; ‘Nag’ (snake) produces 
a hissing noise like that of serpents; 'Pinak' (the bow or trident) separates into 
layers on the fire; and the last but most important variety, known as ‘Vajra abhra’ 
(impenetrable like thunder) is so called because it remains quiet even on strong 
heating. When administered, the black 'Dardur’ is believed to cause death, the 
‘Nag’ leprosy, the Tinak’ fistula, but the last variety, when properly purified, is 
not injurious to the human system. Consequently, it is only the Vajra abhra 
which is used in Ayurvedic medicine. 

Purification. — The black Vajra variety of 'Abhra’ is burnt in fire made of 
cow dung cake and, while red-hot, is dipped into pure cow’s milk. Its layers are 
then separated and soaked in the juice of Amaranthus polygamus, a kind of 
vegetable commonly known as Kanta Notay in Bengal, together with some acid, 
preferably ICanji (vinegar), for eight days. It is then known as 'Sodhita’ or 
purified abhra. This is mixed with one-fourth of its weight of Shali Dhanya (a 
variety of paddy) tied in a blanket and soaked with water for three days. The 
abhra contained in the blanket is then rubbed by han^ when fine sandy particles 
pass through the interstices of the fabric and are collected for use. This is known 
as ‘Dhanyabhra.’ It is further treated with cow’s urine and rubbed in a mortar 
and the pasty mass is heated by a process known as ‘Gajaputa’ which is done by 
putting the paste in a closed crucible consisting of two concave earthen basins 
placed one above the other and the joints closed by a mixture of cowdung with 
earth. It is then subjected to a very strong heat. The ‘abhra’ loses all its s4iining 
particles and acquires a brick-red colour. This is known as ‘Abhra Bhasma’. 
Sometimes the ignition is repeated several hundred times and efficacy of the 
medicine is said to be enhanced by the number of such ignition. When ignited 
one thousand times it is known as ‘Sahasraputita Abhra’. It is of buff colour 
and has slightly saline and earthy taste. ‘Abhra Bhasma’ undergoes another process 
of purification known as ‘Amritkaran’ or nectarification. Two seers of the 
decoction of Trifala or three myrobalans consisting of Phyllanthus emblica, 
Terminalia chebula, and Terminalia belerica, together with one seer of clarified 
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butter, and one-fourth seer of Abhra Bhasma are mixed together and heated in 
an iron pan at a low heat till the mixture dries up. It is then powdered and used 
as such. Besides these there are other processes of purification of abhra. 

Chemical Composition. — At the suggestion of Kaviraj Gananath Sen, a sample of 
*Abhra Bhasma’ supplied to us by the Kalpataru Ayurvedic Worlcs of Calcutta was analysed. 
It was a buff coloured amorphous powder with a very slight saline taste. On analysis one 
hundred parts of the sample was found to contain the following ingredients: 





Percentage 

Silica (Si02) 



36.01 

Ferric oxide (FC2O3) . . 




12.78 

Alumina (AI2O3) 


.. . 

27.57 

Lime (CaO) 


....M 

5-03 

Magnesia (MgO) 



1.92 

Potash (K2O) 



13.17 

Soda (NaaO) 





3-06 

Chlorides 

.. .. 



0.09 

Sulphates . . 

..... 

. . 

nil 

Phosphates . .. 

.. . 

vern faint trace 

Nitrates 



nil 

Moisture 

... 

. . 

0.37 



Total 

100.00 

The total water-soluble portion 

found to be 6.666 parts were soluble 

in boiling water. 

The soluble matter consisted of : 



Parts 

Silica (Si02) 

.. . 


2.094 

Iron and Alumina (FC2O3 and AI2O3) 

.... 

0.055 

Lime (CaO) 


...... 

0.192 

Magnesia (MgO) 


.. 

1.118 

Potash (K2O) 



. . . 

2.924 

Soda (Na20) 

..... 



0.196 

Chlorides (NaCl) 



- 

0.087 



Total 

6.666 parts. 

I-astly, 2.5 gm. of the sample were digested in 250 

c.c. of 0.26 per 

cent, hydrochloric 

acid solution, the approximate strength of acid found in 

gastric juice, at 

a temperature of 

about 37® C. for twenty four Iiours. 

The total solubility 

was 31.288 parts 

which on analysis 


gave the following results: 

Parts 


Silica (Si02) ...... .... 6.645 

Alumina (AI2O3) .... 8.300 

Iron oxide (Fe203) ...... ...... 2.116 

Magnesia (MgO) i*907 

Lime (CaO) — — — 0.884 

Potash (K 2 O) .... — — — — 8-377 

Soda (Na20) ....- — ...... ...... 3-059 


Total 31.288 parts. 


From the results of the last two analyses it appears that the various preliminary treat- 
ments, known as ‘purification* have altered some of the properties of the mineral. At the 
high temperature to which it is subjected, it is hardly possible that any of the organic matter 
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could have been left behind and the analyses bear out this assumption. The treatments have 
l*ossibIy converted a portion of the mineral into oxides or carbonates or into some other form 
which can be dissolved out more easily. It was originally almost insoluble in water or in 
dilute hydrochloric acid, but, after the treatment, a high percentage goes into solution, 
especially in acid of approximately the strength found in gastric juice. 

Pharmacological Action and Therapeutic Uses. — Abhra Bhasma is 
considered to be a tonic and, in combination with preparations of iron, it is used in 
chronic diseases such as diarrhoea, dysentery, fever, diabetes, anaemia, jaundice, 
enlargement of spleen, it is prescribed in doses of 6 to 12 grains. The results of 
analyses given above show that a high percentage of the metallic constituents exist 
in a soluble form and the pharmacological actions and therapeutic properties of 
some of these are known. Whether these produce any remarkable effects in the 
(lo.sage in which they are prescribed by the indigenous practitioners is problematical, 
for they are never given alone but always in combination with various prepara- 
tions of organic and inorganic origin. Wc have tried this preparation by itself 
in a number of patients suffering from diabetes without producing any apparent 
effect on the urine or blood sugar. Small doses of metallic substances absorbed 
may produce stimulation of the tissues generally and haematinic effects, but these 
were not very remarkable in our series of cases and it was not considered worth 
while to proceed with further trials. 

References : — 

(i) Ainslie, W., 1826, Materia Medica of the Hindoos, J, 421; (2) Dult, U. C., 1922, 

Materia Medica of the Hindoos, 68; (3) Roscoc, H. E., and Scborlcmmer, C., Treatise on 

Chemistry, 2, 71 1 ; (4) Sen Gupta, N. N., 1911, Ayurvedic System of Medicine, 2, 22; 3, lo; 

(5) Watt, G., 1891, Dictionary of the Economic Products of India, 5, 240; (6) Chopra, 

K. N., Ghosh, S., and Dutt, A. T., 1934, ^^d. Jour. Med. Res., 285. 

BANGA BHASMA (Calcined Tin) 

Tin occurs in nature in combination with oxygen in the mineral Cassiteritc 
or Tinstone, which is more or less a pure form of tin dioxide, Sn02. It is found 
also as tin pyrites and sometimes as a silicate, but the principal source of tin is 
the dioxide. Tin has been known in India from ancient times. Its vernacular 
name is Banga in Sanskrit and Rang in Hindi and Bengali. It is said to occur 
in Peninsular India and in the district of Ilazaribagh in Bihar. The chief source 
of tin in and near India is Burma, Tenasserini and Malaya Archipelago. Like 
other metals which have been used in old Hindu Medicine, tin has been used in 
the form of crude oxide which is prepared by a complicated process of so-called 
'purification*, but which really reduces it to a state of impure oxide. The following 
process is generally adopted for this purpose: Metallic tin is heated in an iron 
pan until it is melted and the molten mass is poured into the milky juice of Akra 
(Calotropis giyantea). It is then re-melted with one-fourth of its weight of 
Yabaksara (impure carbonate of potash) and powdered husk of tamarind is added 
to it. The whole mass is stirred well with an iron-rod till it is reduced to a very 
fine powder. The powder is then washed wdth cold water and dried over a gentle 
fire. Another method of preparation is to heat the metal on fire in an iron pot ; 
when molten, powdered turmeric, Jirak (Cuminum cyminum)^ Trifala, i.e., the 
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three fruits of Haritaki {Terminalia chebula), Bahera (Terminalia belerica) and 
Amloki (Phyllanthus emblica) powder of Aswalh (Ficus religiosa) and tamarind 
barks are put in one after the other and stirred. The next powder is only put 
in when the one previously added is thoroughly burnt. The product thus obtained 
is a greyish white fine powder and is known as Banga Bhasma or ash of tin. 
According to well-known Ayurvedic physicians, Banga Bhasma is used in the 
following diseases with different vehicles (Anupana) usually in combination with 
other mineral preparations like the Bhasmas (ashes) of gold, silver, zinc, iron, etc. 
Sometimes it is used alone. Its main indication is in the treatment of inflamma- 
tory and suppurative conditions of stomach, urethra and other mucus surfaces. 
It is believed to be a general tonic and alterative and is often combined with 
Silajatu and Abhra Bhasma for this purpose. Its chief uses are in diabetes, 
spermatorrhoea, gonorrhoea, anaemia, asthma, gastric ulcer and in various skin 
diseases. The dose is from one to four grains. 

Chemical CoMi^osinaN — A sample of Banga Bhasma supplied hy the Kalpataru Ayurvedic 
Works of Calcutta was analysed. The sample was a dull-grey amorphous powder with a 
slightly metallic and saline taste. It was soluble in hot water to* the extent of 1.12 per cent. 
The chemical composition found as the result of qualitative and quantitative analyses is 
given below: 


Oxide of Tin(Sn02) 



Per Cent. 
82.94 

Silica (Si02) 

. . 


6.38 

Iron and Alumina (Fe203, AI2O3) ... 


2.96 

Lime(CaO) 


— 

1.92 

Magnesia ( MgO ) 



0.69 

Potash (K2O) 

...... 

— 

2.96 

Soda(Na20) 



0.45 

Chlorides 




O.II 

Moisture 



0.89 

Other constituents 



0.70 




Total «... 100.00 


The solubility of Banga Bhasma in dilute hydrochloric acid of a strength approximating 
that found in gastric juice was also studied. For this 2.0 gm. of the Bhasma were digested 
in 200 c.c. of 0.3 per cent, of hydrochloric acid at a temperature of 37°C. for 24 hours. 
The total solubility was 7.726 per cent. The soluble portion when analysed quantitatively was 
found to have the following composition: 

Parts 


Oxide of tin(Sn02) • •• . .. 1.060 

Silica (SiOs) ..... 0.342 . 

Lime(CaO) -... .... .... 2.072 

Iron oxide (Fe203) ...~ . .. ... 0.243 

Aluminium oxidefAbOs) -... — 0.137 

Magnesia (MgO) — «. .. «..« 0.371 

Potash (K2O) «... «.«. «... «... 2.967 

Soda(Na20) ««.. «.« «... 0.424 

Chlorides .... «■» «« «... .... o.iio 


Total «« 7.726 



DRUGS OF MINERAL ORIGIN 


445 


Tin in Pharmacology and Therapeutics. — Experiments have shown that 
when soluble salts of tin are given to animals a small quantity is absorbed and 
accumulates in the tissues and tin appears in the urine. When soluble salts are 
given by subcutaneous injections, elimination is slow and occurs mainly by the 
alimentary tract, but somewhat by the urine also. Diuresis results after adminis- 
tration of small doses, but large doses have a deleterious effect on the kidneys and 
produce pathological changes in this organ. Large quantities of tin arc retained 
in the body after administration, of which 20 to 25 per cent, is in the skin and, 
S per cent, in the liver. It will be seen from the data given above that appreciable 
quantities of oxide of tin occuring in the Rhasma will be dissolved in the physio- 
logical acid of the gastric juice and will be absorbed into the system. Like other 
heavy metals small quantities of tin have a stimulant action on the central system 
and also on haemopoietic system and in this way may have a general stimulent 
action and may be beneficial in such conditions as diabetes. The diuretic action 
is beneficial in chronic gonorrhoea and possibly traces of the metal in the urine 
may have some inhibitory effect on the organism responsible for this disease. 

The action of tin on the heart is like that of arsenic and is probably through 
the vagus. It is possible that in its beneficial effects in asthma it may act by 
depressing the vagi in the same way as arsenical compounds like soamin do. The 
use of tin in the treatment of skin diseases by the Ayurvedic physicians is rather 
interesting in view of the fact that there is a tendency for the metal to accumulate 
in the skin. It has been observed that workers in tin mines do not suffer from 
furuncles and based on this observation stannoxyl was introduced which has been 
successfully tried in patients suffering from furunculosis. It may be worth while 
extending these trials in the treatment of such chronic and persisting diseases as 
cc;?emas, psoriasis, etc. The nervous system is especially sensitive to this metal 
and large doses may produce peripheral neuritis, excitability and sclerosis of the 
brain or the spinal cord. The therapeutic effects of tin compounds, however, are 
not so powerful as some of the compounds of other metals in use in Western 
medicine. Further investigations were, therefore, not considered necessary. 
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LAOIA BHASMA (Calcined Iron) 

Introduction. — Iron has been one of the most important agents in the Hindu 
medicine from time immemorial. Preparations of iron have been extensively 
employed in different pathological conditions in combination with compounds con- 
taining vegetable drugs, spices, aromatic substances, as also the compounds of 
other metals, in the treatment of different ailments. In fact iron was regarded 
as one of the most useful therapeutic agents in the ancient Hindu medicine. The 
chemistry and metallurgy of iron were highly developed in India from very ancient 
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times. In the ‘Rasaratnasamuchchaya’ a treaties on Hindu chemistry, three special 
types of metallic iron, viz., Mundam (.wrought iron), Tikshanam (probably cast 
iron), and Kan tarn, have been diiferentiated. In a like manner in the ‘Materia 
Medica of the Hindoos' by U. C. Dutt three different kinds of iron (or its pre- 
parations) have been enumerated from the therapeutic point of view. The first 
of these is the Kanla Lauha (cast iron) which was at that time used in making 
iron vessels or pans wherein milk or other liquids were warmed or boiled. In 
.medicinal preparations where iron would be required as a mere catalytic agent for 
some transformation to take place or where traces of iron in actual chemical 
combination would be required, the preparations were usually made in such iron 
vessels. The second form of iron useful in therapeutics was Mandura which in 
all probability constituted the rust of iron. Mandura consisted of scales of various 
sizes which come off when hot iron was beaten on an anvil. These scales were 
then allowed to remain in contact with earth till became brittle and appeared rusty. 
In this state they were considered very suitable for medicinal purposes. The 
properties of Mandura were said to be very similar to those of ICanta Lauha. 
The Lauha Sara which formed the third variety probably means salt of iron. These 
were prepared by exposing to the action of various vegetable organic acids. The 
process of chemical action of the acids was carried out by besmearing iron plates 
with vegetable acids derived from fruits such as tamarind, lemon, etc., when 
granules made their appearance on the plate. These granules which were obviously 
particles of salts formed by the union of the iron with the acids used, were 
supposed to be very useful in certain diseases such as dyspepsia, nervous diseases, 
chronic blood complaints and diarrhoea. Besides the few varieties of iron prepara- 
tions mentioned above there arc many others, some simple, other complicated, which 
are used in the Hindu medicine. The usual diseases for which such preparations 
were used are generally those of the blood, bowels and nerves. Iron preparations 
are never administered alone in such conditions but alwa)\s along with some cor- 
rectives which are considered essential to obtain full therapeutic effects and to 
exclude the toxic effects. These correctives arc not only different preparations 
of iron, but sometimes they differ even for the same preparation if used for 
different purposes or in different diseases. 

Lauha Bhasma. — Although iron preparations were extensively used in 
medicine, metallic iron seldom found its use in the Ayurvedic system as it was 
believed to be highly toxic producing ‘sule’ (colic or pain), leprosy, heart disease, 
stone in the bladder, impotency and possibly even death. It was, therefore, always 
‘purified' before use for medicinal purposes. For this purpose thin sheets of iron 
were heated and then macerated in each of the following substances: (1) oil, 
(2) whey, (3) kanji or dilute vinegar, (4) cow's urine and aqueous extract of 
Kulatha Kalai (Dolichos uniflorus) seven times in succession. The iron thus 
treated is again heated on fire and macerated successively in milk, kanji (dilute 
vinegar), cow's urine and in the extract of the three myrobalans, viz., termimlia 
chebula, Phyllanthus emblica, and Terminalia belerica. The plates of iron were 
then reduced to powdei" by pounding in an iron mortar ; then by rubbing in cow's 
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urine and roasting the powder in a covered crucible by a process known as Gajaputa 
the mass was reduced to a fine impalpable powder. This process of roasting the 
iron was repeated until it became so finely powdered that it floated on the surface 
of water and did not irritate the eyes when it was dropped in the conjunctival sac. 
For ordinary purposes the roasting was repeated ten times, but it was believed 
that the medicinal virtue of iron would be increased by the number of times it was 
roasted. This iron roasted one thousand times was said to possess supreme virtues 
and was highly effective in many pathological conditions. The resulting prepara- 
tion, which in all probability was a mixture of different salts or oxides of iron 
formed by its interaction with the different ingredients with which it was mixed 
during the so-called process of purification, was termed Lauha Bhasma. Various 
other methods have also been described for the preparation of the same drug, but 
they need not be given here. It will be sufficient to say that all these methods were 
very elaborate and the resulting products were in consequence complicated. 

The present investigation was undertaken with a view to determine the com- 
position of Lauha Bhasma and, if possible, to find out the rationale of its adminis- 
tration in different diseases in the light of our modern conception of therapeutics. 


Chemical Com position.— A sample of Lauha Bhasma supplied l>y the Kalpalaru Ayurvedic 
Works of Calcutta was analysed. It was a dull red amorphous powder with a very slightly 
saline and astringent taste. The chemical composition found as the result of our qualitative 
and quantitative analyses is given below : 


Ferric oxide (Fe2O,*0 
Ferrous oxide (FeO) 

Silica (Si02) 

Phosphorous pentoxide (P20r.) 
Magnesia (MgO) 

Lime (CaO) 

Chlorides as (NaCl) . . 
Potash (K2O) 

Sulphuric anhydride (SOs) 
Moisture, etc. 


Per Cent. 
87.030 
2.850 

7 - 3 .V^ 

0.33K 

0.0S3 

0 - 3<>3 

0.455 

0012 

0.240 

0.301 


Total 100.000 

The solubility of Lauha Bha.sma in dilute hydrochloric acid of a strength api)roximating 
that found in the gastric juice was also studied. For this purpose a known w^eight of the 
sample was digested in 200 c.c. of 0.3 per cent, of HQ at a temperature of 37® C. for 
24 hours. The quantity dissolved amounted to 3.901 per cent, and it was found to consist 
of the following; 

Parts 

Ferric oxide (FC 2 O 3 ) — • i.033 

Ferrous oxide (FeO) .... • • 

Silica, (Si 02 ) ....~ . .. - 0.435 

Phosphorus pentoxide (P2O5) -- 0-^98 

Magnesia (MgO) — .... 0.080 

Lime (CaO) -.... — 0*348 

Potash (K2O) ..... ..... ..... .... • 0.012 

Sulphuric anhydride (SO3) ... •• • 0.240 

Chlorides as (NaCl) — — — . .. 0458 


Total 


3.901 



448 


INDIGENOUS DRUGS OF INDIA 


We have also treated a known weight of the samples with boiling water and found that 
only i.6i per cent, of the substance dissolved in it. The water soluble portion consisted of 
traces of iron and mainly of chlorides of sodium, potassium and lime. 

Ti-ierapeutic Uses. — It is a well known fact that the ancients employed iron 
in the treatment of such diseases as anaemia and debilitating conditions. They 
introduced it into the body by making the patients drink water in which swords 
have been allowed to rust, but it is difficult to conceive whether they knew anything 
regarding the part it played in the metabolism or whether they had some sort 
of obscure notion that the strength of steel would pass into the patients by this 
means. Celcus advised the treatment of enlarged spleen in a somewhat similar 
manner by drinking the water in which glowing iron is drenched in the smithies 
(which probably contain collidal iron oxides) because he observed that domestic 
animals reared near these smithies and which drank this water had small spleen. 
The ancient Hindus, however, appeared to possess a more advanced knowledge 
of the uses of iron. This is obvious from the elaborate way in which iron 
preparations such as Lauha Bhasma were prepared. The Hindu Physicians 
probably appreciated that iron preparations should be administered in an assimilable 
form. In case of Lauha Bhasma, or calcined iron, this was done by the so-called 
process of purification which really meant nothing more than conversion into 
oxides. The salts of organic acids which were of the nature of citrates and 
tartrates are also suitable from the point of view of administration. The idea 
of reducing these preparations to very fine impalpable powders, which probably 
helped the formation of the colloidal state, was also rational as in this way these 
could be easily acted on by the gastric and other juices and rendered absorbable, 
at the same time they would produce very little irritant and astringent effects 
on the gastro-intcstinal tract. The conditions in which the iron preparations were 
prescribed can also be understood in the light of the present state of our knowledge. 
They were mainly employed in the treatment of such diseases as anaemia and 
debilitating conditions in which the functions of the haeniopoietic system were 
disturbed and consequently the blood became deficient. The role of iron in the 
treatment of anaemias is now better understood and a large number of excellent 
preparations are available for therapeutic purposes. These can be effectively 
administered without producing any untoward effects and there seems to be no 
advantage in using crude preparations sucK as have been described above, which 
undoubtedly served their purpose when preparations as at present were not 
available. 
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MAKABADHWAJA 

Makaradhwaja is a well-known inorganic preparation of the Hindu 
Pharmacopoeia. Its use can be traced to the time of Bhabamisra, the renowned 
Hindu physician, who lived in the early part of the 16th century. Since then, the 
preparation has been in constant use and is to this day held in very high esteem 
by the Ayurvedic practitioners. This drug has such a great hold on the minds of 
the people in India that many practitioners of the Western medicine also use it. 
There is probably something of real value about it as it has resisted the ravages 
of time for many centuries and is universally esteemed to the present day. An 
enquiry into the mode of action of this remedy may, therefore, prove bemcficial and 
with this idea in view, we have thought it worth while to introduce a short 
discussion on it so as to draw the attention of the research workers. 

Preparation of Makaradhwaja. -It is necessary at the outset to outline 
the process of preparation of this drug, as according to the Ayurvedic 
pharmacopoeia a great deal depends on the method adopted. Various methods 
have been described in books on Plindu medicine. The description given below 
has been kindly given to us by an eminent practioner of the Ayurvedic medicine in 
Calcutta and is believed to be the standard method laid down in books of the 
Hindu materia medica. 

Eight parts of pure mercury and one part of gold leaf are mixed together to 
form an amalgam. To this mixture, sixteen parts of sublimed sulphur are added 
and the resulting mixture is rubbed very thoroughly in a stone mortar for 24 hours 
or more until the whole is converted into a lustreless, fine, impalpable powder of 
uniform consistence. This powder should be light enough to float on water and 
there should be absolutely no lumps or grit in it when rubbed between the fingers. 
This is known as 'kajjali' in Sanskrit and its chemical composition is said to be 
the same as black sulphide of mercury. This preparation fonns the basis for the 
'makaradhwaja'. The ‘kajjali' is placed in a narrow-mouthed bottle and is 
gradually heated on a sand bath. When the temperature reaches a certain limit 
the bottle is filled with reddish fumes of various hues. On cooling ‘makaradhwaja' 
is found deposited on the inner surface of the bottle. The sublimed powder is 
collected by breaking the neck of the bottle and scraping off the deposit, which is 
then preserved in a clean dry vessel for future use. 

A great deal of stress has been laid by the Hindu physicians on the purification 
of mercury employed for the preparation of this drug. The mercury used has 
to be passed through various methods of purification laid down in the Ayurvedic 
books before it can be accepted for use. These processes arc known as 'sodhana'. 
It may be mentioned in this connection that the processes described for ‘sodhana 
are very tedious and complicated. Judged from the standpoint of modem 
chemistry, these methods of ^purification have very little to recommend them and 
in many instances impurities from extraneous sources are actually introduced in 
the different stages of the processes, rather than removed. 

57 
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Administration of Makaradhwaja in Hindu Medicine. — Makaradhwaja 
is seldom used alone. In the majority of cases, it is mixed with various drugs 
called ‘anupana’ or adjuvants. Thus in cases of indigestion and diarrhoea, 
‘makaradhwaja’ is mixed with powdered ‘bael’ fruit {^gle niarmelos); in cases 
of fever and cough it is given with the juice of ginger, betel leaves {Piper betle) 
and ‘tulsi’ leaves (Ocimum viride ) ; in heart disease it is combined with musk. In 
the absence of proper 'anupana’ (adjuvant) honey may be used in every case. 
The usual procedure is to take a dose (approximately one grain) of 'makaradhwaja* 
with 60 drops of the ‘anupana* or honey and rub it for sometime in a stone mortar 
before administration. The medicine may be used both for adults and children, 
the dosage being regulated according to age. 'Makaradhwaja* when taken regularly 
is believed in the indigenous system of medicine to be a wonderful tonic and is 
said to increase the longevity of the patient. 

The Composition of Makaradhwaja. — Chemically, 'makaradhwaja* is 
identical with the red sulphide of mercury. This sulphide occurs in nature as 
the mineral ore called cinnabar in many parts of the world particularly in 
California, China and Spain. In the vernacular, cinnabar is known as 'hingool* and 
is to be found in Nepal. 'Hingool* found in the Calcutta market is not the 
natural ore, but is artificially prepared by heating mercury with sulphur in a 
retort. This substance, except for the slight impurities which it might contain, 
has the same composition as 'makaradhwaja*. In the Ayurvedic practice, however, 
'hingool* and 'makaradhwaja* arc claimed to possess entirely different properties. 
Not only is it considered different from 'hingool* (the natural red sulphide of 
mercury), but it is also thought to be different from the artificial sulphides of 
mercury like 'kajjali* and 'krishna-parpati* (both of which resemble black sulphide 
of mercury in composition) and 'rasa-sindura* (red sulphide of mercury). These 
differences arc rather difficult to explain from the modern scientific point of view. 
It is claimed by the Ayurvedic practitioners that 'makaradhwaja* is not ordinary 
red sulphide of mercury but is a combination of sulphide of mercury with gold. 
This gold is not in a chemically combined condition but its presence in a very fine 
State of division alters the property of the drug to a considerable extent. 

Pharmacological Action. — Most of the soluble salts of mercury are 
absorbed slowly from the intact mucous membrane of the alimentary 
tract and produce their systemic effects. The insoluble mercurial salts, 
however, are very sparingly absorbed. Mercurous chloride and mercurous 
iodide are known to be absorbed as mercury can be detected in the urine after their 
administration. It has been found that after administration of 0.6 gm. of calomel 
and 20 mg. of mercurous iodide daily, 5 mg. and 4 mg. of mercury respectively 
are excreted in the urine. In the case of sulphides, however, a great deal 
of doubt exists as to whether they are absorbed at all. The sulphide ion is 
very inert and it is clear that unless and until, the salt is dissociated into its 
constituent ions, mercury will not be able to exert its influence on the body 
tissues. Sulphide of mercury is not used in any of the Pharmacopoeias of 
Western countries as it is considered to be devoid of therapeutic activity. This 
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idea gains additional support from the fact that the various mercurial salts 
after absorption are excreted into the caecum and colon as sulphides and in this 
form, mercury is found in the faeces. In the Ayurvedic Pharmacopoeia, on 
the other hand, mercury is predominantly used in the form of sulphides. It 
is indeed strange that a country, where this metal was first harnessed into the 
service of medicine, should have chosen an insoluble and possibly an inert salt 
for therapeutic uses. Investigation was therefore carried on to determine whether 
this salt is at all made soluble under ordinary physiological conditions in the 
gut and whether the mercury ion liberated from this so-called inert combination 
can be utilised by the tissues. 

Experimental. — Ghosh (1931) has recently shown that 'makardhwaja’ and 
other sulphides of mercury in a fine state of division undergo solution in 5 c.c. 
of a 0.2 per cent, solution of HCl at 100® F. in an hour. This is also true when 
these sulphides are digested with filtered gastric juice obtained artificially from 
a healthy patient. If sulphide of mercury is broken up in this manner by 
the acid of the gastric juice, it is likely that absorption will take place. By 
feeding a young dog with finely powdered 'makardhwaja’ once a day for three 
consecutive days, he has further shown the presence of mercury in the liver. 
From these observations, he concludes that the insoluble sulphides arc changed 
into soluble chlorides by the action of the gastric juice and in this form mercury 
is absorbed into the system via the portal circulation and stored up in the liver 
and other organs. This observation w^as based on only one aniimil experiment 
and cannot, therefore, be considered a definite proof of the absorption of the 
metal. In order to confirm the findings, the absorption of the drug from the 
stomach and intestines was studied by the following methods. The abdominal 
cavity of guinea pigs was opened under ether anaesthesia in the epigastric and 
iliac regions as required and sterilised catgut ligatures were placed at the pylorus 
in three animals and at the ileo-caecal junction in two other animals. An incision 
was made into the wall of the stomach and finely powdered 'makaradhwaja* 
suspended in honey was introduced directly into the cavity through the wound. 
The abdominal wounds were sutured and the animals allowed to recover from 
the anaesthesia. After this operation, the animals generally died within 
24-30 hours. Post mortem, the small intestines and the colon were ligated 
separately and their contents examined for the presence of mercury. Under 
ordinary circumstances, if the insoluble sulphide of mercury is converted into 
the soluble chloride and is absorbed into the system, it would be possible to 
obtain some evidence of the presence of mercury either in the liver where it 
would have been stored or in the colon washings where it would have been 
excreted. As nothing has been allowed to pass through the pylorus in the 
first three animals and through the ileo-caecal valVe in the other two, the presence 
of mercury In the colon would be a fairly reliable indication of its absorption 
and circulation in the blood. In all the guinea pigs where ‘makaradhwaja* was 
introduced into the stomach in the manner described above, wc could not detect 
the metal in any of the washings from the intestinal tract, neither was there 
any definite indication of its storage in the liver, at least in sufficient amounts 
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to be distinguishable by the ordinary chemical tests for mercury. From these 
experiments, it may be said that mercury in the form of 'makaradhwaja' is not 
absorbed either from the stomach or from the small intestines. It is, however, 
likely that very minute quantities are absorbed and excreted and the ordinary 
chemical tests are not sensitive enough to detect its presence. Further 
investigations with improved methods of identification of mercury are therefore 
called for. 

Excretion of the drug was next studied as the rate of elimination is a 
very good index of the rate of absorption and presence of a drug in the blood 
and tissues. 'Makaradhwaja' was obtained from reliable sources as most of 
the preparations in the market are said to be adulterated. It was administered 
to several healthy patients in doses of 1 to 2 gr. (65 to 130 mg.), following 
strictly the directions of the Ayurvedic practitioners. The drug was thoroughly 
rubbed in a stone mortar for about 15 minutes before administration to convert 
it into a fine, impalpable glossy powder and was mixed with pure honey as a 
vehicle. It was given daily for one week. After the first 3 days, samples of 
the urine were collected daily and examined according to the methods to be 
described later. Individual samples as well as samples from 24 hours collections 
(kept with toluene to prevent decomposition) were examined. Most of the 
patients were our kiboratory assistants who were healthy young men and were 
under strict control. 

In such a study, the excretion of the metal in both the urine and faeces 
has to be considered. Most of the analytical methods of estimation of the 
metal in vogue contain inherent faults and any conclusions drawn as a result 
of estimation by these methods, are likely to be fallacious. Booth, Schreiber 
and Zwick (1926) have described a new analytical method which has been 
claimed to yield accurate results and permits of the estimation of 5 mg. or less 
of mercury in a litre of the solution in presence of organic matter. In principle, 
it consists of the oxidation of the excreta by digestion with sulphuric acid 
and potassium permanganate, precipitation of the mercury as sulphide and 
enmeshment of the precipitate by gelatinous manganic hydoxide. The washed 
and dried precipitate is ground up with lead chromate and decomposed by 
heating in a glass tube at 550°C. for 3 hours. The volatilized metallic mercury 
is condensed in the cooler portion of the tube. When the entire mercury has 
separated, it is collected into one globule, transferred to a calibrated capillary 
tube, the length of the collumn measured niicrometrically and transposed to the 
corresponding weight. As this method entails the selection of cases who have 
to be kept under strict hospital supervision for the purpose of collection of the 
daily excreta for weeks, mercury excreted in the urine was estimated as a 
preliminary measure. The method which is a slight modification of the original 
Bardach’s method, was used. 

In seven healthy individuals experimented upon, no traces of mercury 
could be detected in the urine by this method. 
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Therapeutic Uses: — 'Makaradhwaja' is commonly used as a tonic in 
debilitating conditions and in convalescent patients after acute illness. In failing 
circulation and in cardiac asthenia, ‘makaradhwaja* is considered to be a sovereign 
remedy. Recent work has shown that the mercury ion in a high state of dilution 
has a definite stimulant action on animal tissues. One in one million of mercuric 
chloride added to the perfusate distinctly stimulated the isolated mammalian 
heart and increased its force of contraction. It is therefore likely that if 
absorption does take place in very small quantities, hnakaradhwaja^ would produce 
a stimulant action on the heart. 

In view of this work, the drug was tried in some cases of myocardial disorders 
following acute specific fevers. That there was distinct clinical improvement 
in the condition of individual patients after the administration of the drug for 
a period of IS to 20 days, there seemed little doubt but extended trials are 
necessary before a definite opinion can be given. Mercury preparations have 
been used for many years as tonic and alterative in the western medicine. There 
seems to be very good reason for such use as it has been shown that small doses 
of mercury diminish the amount of oxidation of the tissues, as evidenced by 
the variations in the gaseous interchange. Further, the administration of small 
doses of mercury to rabbits, dogs and men causes an increase in the number of 
red blood corpuscles while the body gains in weight and the general nutrition is 
improved. Larger doses, however, have been found to act in the reverse way 
by causing a diminution in the amount of haemoglobin, in the number of corpuscles 
and in the weight. Most of the preparations of mercury in use in the British 
Pharmacopoeia arc rapidly absorbed, so that larger quantities of mercury ion 
than are good for the system, arc probably taken up. It is quite possible tliat 
in 'makaradhwaja* wc have an insoluble preparation which by action of the 
gastro-intestinal juices is rendered absorbable to such an extent that minute 
quantities of mercury ions sufficient for stimulation of the tissues and no more, 
arc taken into the system and are acting on the tissues. 

'Makaradhwaja' is also used as a laxative with good results particularly 
in those cases when there is visceroptosis and atonic condition of the gastro- 
intestinal tract. As an intestinal antiseptic also, it is said to be of great utility 
and is supposed to relieve the gaseous distension of bowels due to fermentation. 
How far this is true has yet to be investigated, but mercury is known to be a 
powerful and readily diffusible protoplasmic poison which acts in very high 
dilutions against lower forms of life. Recent researches on the intestinal 
antiseptics have shown that calomel is one of the few drugs which produces 
alteration in the intestinal flora and brings about an appreciable decrease in the 
bacterial contents of the gut. In view of these facts it is not unlikely that the 
claims made for 'makaradhwaja' in this connection may be borne out by further 
research. 
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BAVPYA BHASMA (Reduced SUver) 

The use of silver in the indigenous medicine of India dates back to remote 
antiquity. Its Sanskrit name Raupya is found in many of the early works of 
Hindu medicine and there is ample evidence in the literature to show that silver 
held an important place in therapeutics. Its use was, however, not extensive as 
compared with metals like iron and tin and the number of preparations was limited. 

Preparation of Raupya Biiasma (Reduced Silver). — ^Likc all other metallic prepara- 
tions of Ayurvedic medicine, silver is also used in the form of crude compounds formed 
after subjecting it to complicated processes of so-called 'purification* which convert it to 
fine greyish black powder. The methods used for the ‘purification* and reduction are 
numerous. Some of the more important ones are given below: 

(i) Silver is ‘purified* for preparing its ‘ash’ by melting it 'with lead and borax. (2) 
Thin sheets of silver are heated to redness and steeped thrice in each of the following: 
viz. oil, whey, kanji, cow’s urine, and extract of Kulatha Kalai (Dolichos miflorus). The 
metal thus ‘purified* is suitable for entering into the composition of medicinal preparations. 
The sheets of purified silver are smeared with Kajjli, which is prepared by mixing two 
parts of sulphur and one part of mercury ground with the juice of Jambira (Citrus acida). 
It is then heated in Gajaputa. The product thus obtained is called Raupya Bhasma or 
reduced silver. (3) Silver leaves as purified above are cut into small pieces and powdered 
with equal quantity of mercury. It is next pounded with juice of Citrus medica and 
subjected to the process of roasting known as Putapaka. By repeating the process thrice 
pure ‘ashes* of silver may be obtained. (4) A paste is made by mixing powdered 
orpiment and another paste is made by mixing powdered pomegranate bark, acacia leaves 
and juice of aloe leaves (Aloe indica). These two pastes are thoroughly mixed and a 
bolus is made with it. In the centre of this, pure refined silver leaf is placed in the 
shape of a ball and the whole is covered with clay. It is then roasted and then calcined. 
(5) Silver leaf is rubbed with mercury and the juice of Atrocarpus lukucha. The resulting 
pa.ste is then embeded in sulphur and heated in a covered crucible in a sand-bath. When 
cold, the mass is once rubbed with orpiment and acid and roasted twelve times. By this 
process the silver is reduced to an ash-like substance. (6) Four parts of silver leaves are 
rubbed with one part of orpiment and lemon juice and the mixture is roasted. The process 
is repeated 14 times and thus the silver is completely reduced. (7) Silver leaves are 
mixed with twice the weight of cinnabar heated in the subliming apparatus called 
Urdhapatan Jantra, This process is repeated 14 times and the resulting compound is a 
fine greyish black powder with minute shining white particles intermixed with it. 

A sample of Raupya Bhasma obtained from the Kalpataru Ayurvedic Works, Calcutta, 
was subjected to analysis. In appearance it was a greyish-black amorphous powder with 
an admixture of very small white particles. Its chemical composition as the result of 


our qualitative and quantitative analysis is given below: 

Per Cent. 

Silver metallic — — — — 69.670 

Sulphur 14*805 

Ferric oxide (Fe203) .. .. 7.830 

Alumina (AbO.i) — 2.250 

Cupric oxide (CuO) ...... „.... ...... 0.8^ 

Phosphate (P2O5) — -. - — 1.0^ 

Silica (Si02) — — — I.160 

Lime (CaO) ...... -.... ...... -.... 0.880 

Potash (K2O) ...... ...... -.... O.141 

Soda (Na 20 ) -... -.... -.... ...... 0.054 

Sulphuric anhydride (SO3) — — — — O.935 

Moisture and other constituents — — — — O.304 


Total 100.000 
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According to some authors Raupya Bhasma is an impure oxide of silver. 
The sample analysed by us proved to be more of the nature of a sulphide. This 
difference in composition may be due to the different methods of preparation used. 
The preparation according to the methods (2) and (3) in v^hich little or no 
sulphur had been used give the oxide, whereas the other preparations would 
give the sulphide. 

Pharmacology and Therapeutics. — Raupya Bhasma being an insoluble 
inorganic compound, its i)harmacological action is difficult to test. To test the 
popular belief regarding the therapeutic efficacy of Raupya Bhasma in nervous 
disorders, e.g., epilepsy, chorea neuritis, an attempt was made to see whether it 
has had any effect on peripheral nerves. A nerve muscle preparation of the 
gastrocnemius muscle of the frog was treated with a 3 per cent, suspension of 
the drug in normal saline and the nerve impulse changes were recorded by means 
of an oscillograph. Preliminary experiments showed that there was no change 
of impulse frequency when the muscle alone was exposed to Raupya Bhasma 
suspension as compared with the normal control. On the other hand, when the 
nerve fibres were bathed in the suspension, the discharge frequency showed a 
slight diminution. Though these results cannot be considered definitely indicative, 
they are suggestive and indicate that the supposed action of silver on the nerves 
is not purely based on popular belief but may have some scientific basis. 

In modern therapeutics the use of silver is not extensive. Silver prepara- 
tions are generally used externally for removal of newly formed tissues, especially 
chronic inflammations and ulcers. The main principle of its therapeutic use 
consists in the capacity of silver to combine chemically with i)roteins to form 
proteinates. In silver nitrate, the concentration of silver-ions is high and the 
destruction of tissues is more drastic and hence it acts as a caustic. Where milder 
preparations, are required, silver proteinates, e.g., silver caseinates, or colloidal 
silver preparations, are used since they contain a much lower concentration of 
ions than electrolytic salts of silver. The use of silver in the nervous diseases 
originated with the Arabs probably from the influence of astrology in the medicine 
of that period. It was thought that nervous diseases were especially affected by 
the phases of the moon which was associated with silver in their system, hence 
the names lunar caustic, lunacy etc. In the Indian indigenous medicine, I^iupya 
Bhasma is not only used against inflammation of the mucous membranes, but also 
in the treatment of neuritis and neuralgia. It is believed to have a soothing effect 
on the nerves including the peripheral nerve-endings. It is administered by the 
mouth in combination with different correctives which differ from different diseases. 
It is seldom used alone but is often used in combination with iron, tin and gold. 
Modem research has shown that silver is not absorbed in sufficient quantity from 
the alimentary canal to produce any systematic effects. Its use in various diseases, 
therefore, has been entirely given up. Long continued use has been shown to 
produce blackish discoloration of skin called argyria due to the deposition of 
minute silver particles, probably in organic combination. Traces must, therefore, 
be absorbed, but these become fixed in the tissues in inert form. 
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SAMUDBA PHENA 

The name Samudra Phena is derived from the words Samudra (sea) and 
Phena (foam), as it is generally believed to be the dried foam of sea water. In 
reality, it is the calcareous shell of a sea fish, probably of Sepia officinalis. The 
shell is oblong or elliptical and is very hard and brittle. The outer surface is 
smooth and composed of thin flat pieces about 0.5 mm. in thickness arranged one 
above the other in a heap of thin layers, each layer being separated from the other 
by longitudinal ridges. It can be easily scratched and pulverised. The inner 
surface is hard, porous and easily friable. Samudra Phena is used in Ayurvedic 
medicine and is a very common household remedy in India. In earache and 
oedema around the external auditory meatus a paste made with samudra phena 
and the juice of Datura fastuosa is said to be highly beneficial. A powder made 
from Samudra Phena is also dusted into the ear to relieve earache and otorrhoea. 
A medicated oil is prepared by boiling its fine scrapings jn sesame oil which is 
used in earache. In skin diseases, it is applied locally with lime-juice and with 
rose-water, it is applied to the body in prickly heat. According to a well-known 
Ayurvedic physician of Calcutta who had kindly supplied us a genuine specimen 
of the drug for our analysis, it is a rich and cheap source of organic calcium and 
is used both externally and internally. In Ayurvedic practice, its internal use is 
not commonly recommended, but it has been found to be very effective internally 
and is considered to be better than calcium lactate. The dose is from 5 to IS grains. 

Chemical Composition. — The sample sent for analysis was a white lump, elliptical in 
shape. It was finely powdered and intimately mixed before making the qualitative and 
quantitative analysis. The result of quantitative analysis is as follows: 

Per Cent. 


Lime (CaO) .... ...... ... • • 49725 

Silica (Si02) ...... . .. 0.580 

Iron (Fe 203 ) ..... ..... 0.324 

Alumina (AI2O5) — — O.IQ2 

Phosphoric acid (P2O5) -... — 0.048 

Carbon dioxide (CO2) ....~ — • •• •. 38.560 

Sodium chloride (NaCl) . ... 1.670 

Potash (K2O) — ...... — — trace 

Magnesia — — trace 

Sulphates •• •• - - trace 

Moisture — — — — — 3*925 

Organic matter ..... -.. •*- 0.066 


Total looxx) 
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The amount of nitrogen in the organic matter amounted to 0.364 per cent, of the total. 
Of the total calcium present, 49.076 per cent, is combined with carbon dioxide as calcium 
carbonate and the balance 0.649 P^r cent, probably as organic calcium. 

Pharmacology and Therapeutics. — Being an insoluble inorganic prepara- 
tion, the pharmacological action could not be studied in the usual manner. From 
the nature of the constituents, it is expected to be of some clinical use, both exter- 
nally as an astringent and internally where calcium is indicated. An impure and 
uncertain product like this does not, however, offer any special advantage over 
several pure salts of calcium now being used in medicine. 
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SILAJIT 

Asphalt; Mineral Pitch 

Vern. — Sans. — Silajit, Silaras; Hind., Guj. and Mar. — Silajita; Beng. — 
Silajatu; Tam. — U erangyum; Arab. — Hajar-ul mnsa. 

Silajit is an exudation from rock-surface obtained in certain parts of India 
(luring the months of May and June when the weather is very hot. It is found 
in abundance in the lower Himalayan hills near Hard war, Simla, and also in Nepal. 
Large quantities of it are imported into India from Khataniandu. A white variety 
is said to be collected from rocks in Mount Abu. It may be mcnitioncd here, 
however, that alum earth of Nepal which is sold in Qilcutta as ivhitc silajit is 
quite a different substance from the silajit used in the Hindu materia medica. 
Four varieties of silajit are described by the ancient Hindu writers: (1) the gold 
silajit which is red; (2) the silver silajit which is white; (3) the copper silajit 
which is blue coloured; and (4) iron silajit which is blackish brown. Blue and 
red silajit are not found commonly and the variety mostly available is the fourth 
variety which, from the therapeutic point of view, is considered to be active. 
The author's investigations were, therefore, mainly confined to this variety. 

Silajit is an important drug of the ancient Hindu materia medica and is 
extensively used by the Hindu phyvsicians in a variety of diseases. It is said to be 
efficacious against phthisis, chronic bronchitis and asthma, digestive troubles, renal 
and bladder calculi, dropsy, nervous diseases, leprosy, diabetes, fracture of bones, 
etc. It is also used as an antiseptic in parasitic diseases of the skin and as an 
antiphlogistic. The Mohammedan physicians included it in their materia medica 
three centuries ago and used it as an antidote to poisons and in the treatment of 
disease. A similar product called ‘Momia’ is obtained from some of the mountains 
in Arabia and Persia and is extensively used by the hakims as an external applica- 
tion for inflammatory swellings, arthritis, etc. 

Chemical Composition. — The general appearance of silajit is that of a compact mass of 
vegetable organic matter composed of a dark-red gummy matrix interspersed with vegetable 
fibres, sand and earthy matter. The gummy substance dissolves in water and when washed 
away leaves an earthy matter, vegetable fibres and a few black round button-like masses 
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(i/8 in. in diam.) resembling peas. The insoluble matter is removed by straining through 
a thick cloth or flannel. The fluid is allowed to stand in the sun when a creamy substance 
rises to the top. The purified silajit (shodhita) is just like the concentrated watery extract 
of the crude stuff. Both the crude and purified samples have a decided urinous odour and 
slightly bitter, saline, somewhat pungent and astringent taste. The purified substance is 
nearly completely soluble in water and has an acid reaction. 

Hooper was the first to analyse silajit and the results of his analysis are as follows: 


Water .... ... 8.85 1 Nitrogen . .. 1.03 

Organic matter .... 5b-20 | Lime 7-8o 

Mineral matter 3495 i Potash . . .... 9.07 

Phosphoric acid — O.16 

100.00 


The organic matter yielded to spirit a small percentage of brownish coloured wa.K-like 
substance which melted on heating and burnt away with a smoky flame. It retained the 
peculiar odour of the drug and had no marked taste. It was neutral in reaction and did not 
assume a crystalline structure when carefully evaporated from alcoholic solution. The tests 
would indicate the presence of a mineral hydrocarbon of a bituminous nature. The bulk 
of the dark brown organic matter had the properties of humic acid. The drug, from a 
chemical point of view, should have some valuable manurial properties. 


White Silajit. — A sample of white silajit, which is considered to be more effective 
than the black variety, was also examined by this worker. It was a cream-coloured crystalline 
compound with a strong nauseous odour. It was apparently of animal origin and afforded 
gaseous ammonia when mixed with slaked lime. It yielded 64 per cent, of pure urea when 
determined from the amount of nitrogen given off by means of hypobromite of sodium. It 
appeared to be crude urea or evaporated urine in a solid state. 

A careful analysis of the ordinary silajit was carried out by the author and his co-workers. 
It does not contain any compound of the nature of an alkaloid. The following table shows 
the percentage of dried extracts after distilling off the solvent. 


Solvent. 
Chloroform 
Ethyl acetate 
Alcohol (80 per cent.) 
Water 


Crude Silajit 
amount dissolved 
2.15 per cent. 

112 „ „ 

29.25 „ „ (cry St.) 

22.66 „ „ 


Purified Silajit 
amount dissolved 

5.88 per cent (cryst.) 

1.37 „ „ 

30.81 „ „ (cryst.) 

28.32 „ „ 


Both the alcoholic extracts crystallised after several days and were found to contain 
benzoic acid; the ash left after ignition showed the presence of a larger quantity of lime. The 
crystals under the microscope looked like those of calcium benzoate. The ethyl acetate extract 
was crystalline in nature. It contained a substance soluble in alcohol and partially soluble 
in hot water, but practically insoluble in ether and chloroform. The crystals had a melting 
point of 187° C. and were identified by further examination to be those of hippuric acid. 

The results of the analysis shows that silajit is composed of the following substances: 


Organic Constituents 


Moisture 


Crude Silajit 
per cent. 

12.54 

Purified Silajit 
per cent. 

Benzoic acid 

...... 

6.82 

Hippuric acid 


5.53 

6.13 

Fatty acids 



2.01 

1.36 

Resin and waxy matter 



3.28 

2.44 

Gums 

...... 

15.59 

17.32 

Albuminoids 


19.61 

16.12 

Vegetable matter, sand, etc. 

— 

28.52 

2.15 
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Moisture was determined by drying the substance in the steam oven at a temperature 
not exceeding 90® C Albuminoids were calculated from the total nitrogen, determined by 
Kjcldhal's process (modified) aftef deducting the percentage of nitrogen in the hippuric acid 
present. 

The mineral constituents, as obtained from the ash by incineration of the substance 
at a dull red heat, are also appended in the following table: 




Crude Silajit 

Pure Silajit 



per cent 

per cent. 

Moisture 

... 

12.54 

2 g .03 

Loss on ignition 



64.58 

52.63 

Ash 


22.88 

18.34 

Silica (residue insoluble in HCl) 

... . 

4.60 

2.69 

Iron (FC2O3) 



0.51 

0.64 

Aluminia (AI2O3) 

...... 

2.26 

2.61 

Lime (CaO) 


6.83 

4.82 

Magnesia (MgO) 


1.29 

1.20 

Potash (K2O) 



4.60 

3.81 

Sulphuric acid (SO3) 


0.64 

0.97 

Chloride (NaCl) 


0.26 

0.57 

Phosphoric acid (P2O5) 

— 

0.28 

0.24 

Nitrogen 


3-64 

3 - 3 t> 


From a comparison of the above results, it ai)pcars that there is not much dilTcrence 
between the crude and the purified Silajit. The crude stuff leaves a residue after extraction 
with water which amounts to about 30 per cent., whereas the residue in the purified drug is 
only about § per cent. This may lead one to suppose that the purified Silajit contains more 
extractives than the crude form. This would have been the case were it not for the fact 
that the high percentage of moisture in the purified substance counter-balanced the insoluble 
matter in the crude stuff. The main point of difference between the varieties is that the 
chloroform and ethyl acetate extracts of the purified substance deposit crystals of benzoic 
and hippuric acids, but there are none in similar extracts made from the crude Silajit. It 
would appear, therefore, that a portion of the benzoic and hippuric acids remains free in 
the purified Silajit. Probably the salts of the benzoic and hippuric acids in the crude Silajit 
are hydrolysed during the process of purification. 

From the physical characteristics and from a microscopical examination of 
the residue left after extraction with water, which was mainly composed of sand, 
earthy matter and vegetable fibres, silajit would appear to be a substance of 
vegetable origin. Its chemical composition, however, shows the presence of 
hippuric acid and a high percentage of albuminoids, which makes this supposition 
doubtful. If hippuric acid is formed from the decomposition and decay of vege- 
table proteins substances without animal intervention, the amount of proteins must 
be in unusually higher proportions than is ordinarily met with in the vegetable 
kingdom. It is well-known that benzoic acid can be easily formed from hippuric 
acid, in fact this is one of the commercial methods of its manufacture. It is 
further found that benzoic acid manufactured from hippuric acid possesses a 
decided urinous odour and we have already mentioned that the crude and the 
purified silajit possess this odour. The presence of pm and resin is also a point 
in favour of its vegetable origin. The other possibility is that silajit may be 
composed of the excrements of some animals which have been washed off by the 
rains from the hill-side and have been deposited in the crevices and low-lying 
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rocks. During the summer the heat of the sun removes the moisture and leaves 
the residue like an exudation on the rock. The whole of the subject of the pro- 
duction of silajit requires further investigation. * 

Therapeutic Uses of Silajit. — Of all the remedies used by the Hindu 
physicians against diabetes, silajit is said to be one of the most efficacious. It is 
said that 'under its influence thirst, polyuria, burning sensation and exhaustion 
disappear quickly'. It markedly helps the assimilation of sugar. The Hindu 
physicians use the drug in combination with milk or grape juice. Purified silajit 
is also recommended to be soaked in the decoctions of one or more of the follow- 
ing plants as this is said to increase its efficacy. Shorea rohusta (sala), Buchanania 
latifolia (piala), Tcrminalia tomentosa (asana), Acacia farnesiana (acacia), 
Catechu nigrum (catecliu), Tcrminalia chcbula (myrobalan), and Sida cordifolia 
(bala). 

We have tried the purified drug by itself in a series of cases of diabetes 
mellitus in order to see what effect it had in this condition. The patients were 
selected at random as they came to the hospital for admission. The total carbo- 
hydrate intake was fixed and kept strictly under control. The total quantity of 
urine in 24 hours was carefully collected, measured, and a part of it was examined 
every day for the quantity of sugar present. The blood sugar was also estimated 
from time to time. The patients were regularly weighed during the entire period 
of the trial. 

After admission, the patients were put on a strict diet of known carbohydrate 
value and some time was allowed for the daily output of the sugar to run to a 
constant level. The patients were then put on increasing doses of silajit (in pill 
form) till a maximum of 30 gr. a day was taken during 24 hours. Careful 
observations on a scries of diabetic patients showed that doses of silajit ranging 
from 5 gr. to 10 gr. three times a day, for a period of 8 to 12 days, had no effect 
whatever either on the blood sugar or sugar in the urine. There was no decrease 
in the total quantity of the urine passed, and there was no amelioration of such 
symptoms as thirst, exhaustion, etc. The assimilation of carbohydrates was not 
improved in any way. The administration of insulin in these patients, rendered 
the urine sugar-free and the symptoms such as polyuria, thirst, etc., disappeared. 

When applied externally, silajit has been credited with antiseptic, parasiticidal, 
anodyne and antiphlogistic properties by the Hindu physicians. These are in all 
probability due to the free benzoic acid which it contains. It is well-known that 
benzoic acid which in concentrations of over 0.1 per cent, produces moderate local 
irritation, may in this way be useful as an application to sprained and bruised parts. 
Benzoic acid is also responsible for the beneficial action of silajit on the appetite 
and its use in dyspepsia. Its good effects in affections of the liver such as 
jaundice, its mild narcotic action, its anti-spasmodic effects in colics of all forms 
and spasms of muscular tubes and asthma may also be attributed to the presence 
of this acid and its salts. Silajit is used by the Hindu physicians in acute and 
chronic bronchitis and benzoic acid and benzoates are administered in these condi- 
tions in the Western medicine especially for children and to old feeble persons 
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with profuse thin secretion. It undoubtedly promotes expectoration, probably 
reflexly, by causing irritation of the throat and stomach. The Vaidyas prescribe 
the drug in arthritis and pulmonary tuberculosis; 30 years ago, benzoic acid and 
its salts enjoyed a reputation in the Western medicine as a remedy for those 
conditions, but were given up. The indigenous practitioners also used silajil as 
a diuretic and lithontriptic. Similar properties were attributed to benzoic acid 
in Western medicine. It will be seen, therefore, that most of the properties 
ascribed to silajit can be explained by the presence of benzoic acid and benzoates 
which are present in it in large quantities and which wc consider are the main 
active principles of silajit. 

Ray (1930) has shown that injections of extracts of silajit produce a 
rise in blood pressure and stimulation of respiration in experimental animals. 
He thinks that, as benzoic acid and benzoates are known not to have any action 
on the pulse and blood-pressure, there must be some other active principle in the 
drug which has not yet been detected by chemical analysis. He suggests that 
some unknown body or a pyridin derivative might be responsible. The experi- 
mental data given by this worker, however, do not appear to justify such a 
conclusion. 

Summary. — A fairly complete chemical analysis of silajit has been made. 
It contains besides gums, albuminoids, traces of resin and fatty acid, a large 
quantity of benzoic and hippuric acids and their salts.. From the medicinal point 
of view, the chief active substances in it arc benzoic acid and benzoates. The 
benefits ascribed to it by the Hindu physicians in different diseases may be attributed 
to this drug. Silajit has no effect either on the blood sugar or the urine sugar 
in diabetes. 
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SWABNA BHASMA (Reduced Ck>ld) and Gold Kusth 

Gold as a metal has been known in India from time immemorial. Early 
works on old Hindu Medicine show that a number of preparations have been used 
in therapeutics for many centuries. Pure gold leaf or gold free from admixture 
of dust, copper, silver and other metals was usually employed, though in some 
preparations the metal was administered in the form of its salts or compounds. 
Swarna Bhasma is one of the commonest and a popular preparation. It is pre- 
pared in the following manner: The gold leaf is subjected to special treatment 
that goes by the name of ^purification’. The leaf is burnt in fire and the red hot 
metal is steeped seven times in each of the following: oil, whey, cow’s urine, 
kanji, and extract of Kulatha Kalai (Dolichos uniflorus). There is more than 
one method of preparing the bhasma of which the following represent but a few : 

(i) In reducing gold one part of the purified metal and two parts of mercury arc 
rubbed with an acid and made into a ball. Powdered sulphur equal in weight of the ball 
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is taken, half of the sulphur is placed in an earthen plate, the ball is placed over it and it is 
covered with the remaining half of the sulphur. The plate with its contents is covered 
with another earthen plate. A piece of rag is then smeared with clay and it is wrapped 
round the plate and dried in the sun. It is then placed on 30 pieces of dry cow dung cakes 
and roasted. The process is repeated 14 times when the gold converted into the bhasma 
form and is ready for use. 

(2) Gold is reduced to a fine powder by rubbing with mercury and exposing it to heat 
in a covered crucible with the addition of sulphur. Two parts of mercury and one part of 
purified gold leaf are rubl>ed together into a mass with lemon juice and three parts of 
sulphur. The crucible is then covered and exposed to heat. The process of mixing gold 
with mercury and exposing the mixture so formed to heat is repeated 14 times when the 
gold completely loses its apparent metallic characters. Some are of opinion that gold should 
be rubbed with mercury when roasted for the first time and subsequent roasting should be 
done with sulphur alone. 

(3) Another process of preparing reduced gold is that gold is melted and its own weight 
of ash of mercury is thrown into the molten metal. When cooled the mass is powdered 
and rubbed with lemon juice and cinabar and again roasted in a covered crucible. The 
process is repeated several times. 

By whichever process gold is reduced the principles underlying the preparation is that 
it should be intimately mixed with mercury, sulphur, and citric acid and the mixture should 
be roasted several times. The reduced gold appears to undergo very little change from its 
metallic state, for on being rubbed on an agate mortar it produces a brilliant yellow stain 
like that of massive gold when the latter is rubbed on the touchstone for ascertaining its 
purity. 

Chemical Composition. — A sami)le of Swarna Bhasma obtained from the Kalpataru 
Ayurvedic Works Calcutta, was analysed. The sample was a full-brown amorphous with a 
metallic taste. On rubbing it over a hard surface it glistened and the physical character o£ 
gold was revealed. The chemical composition found as the result of our qualitative analyses 


is as follows: 

Per cent. 

Gold, metallic — — — — 96.760 

Silica (Si02) .... ~ 1.140 

Iron (Fe20s) ... -.. .. .. .... 0.140 

Lime (CaO) ...... ...... ...... ... . .. .. 0.546 

Copper — — .. .. traces 

Magnesia .... .. .. .. .. . traces 

Phasphates (P2O6) . .. . . — . .. 0.781 

Potash (K2O) . .. ....~ 0.161 

NaCl 0.078 

Sulphates (SO3) ...... — ... 0.150 

Moisture ...... 0.244 


Total 100.00 


From this it appears that in the compound that we analysed gold was mostly present 
in the metallic state. Some oxide and sulphide of gold might be supposed to be present but 
owing to the instability of these compounds it is very difficult to accept such a conclusion, 
and even if they be present in it their quantities are obviously too small to be taken into 
consideration. 

Gold Kusth. — This is a preparation of gold used in the Mohammedan 
medicine and the specimen examined was obtained from a well-known Hakim 
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of Delhi and had the reputation of being a wonderful nerve tonic. It was a 
greyish amorphous powder, insoluble in water. Qualitative tests showed that 
the whole of the gold contained was in a metallic state. On quantitative analysis 
it was found to contain 86.14 per cent, of metallic gold. The other inorganic 
constituents which amounted to 13.86 per cent, of the material could not be 
analysed in detail as the total amount sent for analysis was very small. 

Pharmacology and Therapeutics. — Being an insoluble preparation, the 
pharmacological action of Swarna Bhasma and Gold Kusth could not be tested 
in the usual manner. These preparations consist mainly of metallic gold in a state 
of fine subdivision together with very small amounts of other compounds. The 
mode of administration of these preparations of gold, in the indigenous medicine 
consists of rubbing this powder in a mortar along with correctives that differ 
in different diseases and then it is taken by the mouth. The paste so prepared 
is composed mainly of metallic gold in a fine state of division. Such a treatment 
probably partly converts the insoluble powder into the colloidal state and it is 
possible that this colloidal gold is taken up by the system in minute quantities and 
produces effects in neurasthenia and other nervous affections. It is also possible 
that metallic gold in this form is acted upon by various secretions in the gastro- 
intestinal tract and may become converted into soluble compounds. 

Soluble salts of gold, such as gold chloride, gold bromide, and potassium 
aurocyanide, have been used in modern medicine in a variety of diseases. Thus 
chloride of gold has beem used both in the pure form and in combination with 
hydrochloric acid or sodium chloride, mainly in tubercular infections. The results 
are, however, still controversial, but it is believed in certain quarters that gold is 
effective in the early stages of tuberculosis. Gold bromide has been found to be 
very useful in epilepsy, while the potassium aurocyanide is believed to be useful 
in syphilitic infections. Besides these uses of the soluble salts of gold, colloidal 
gold has recently come into therapeutic use. Colloidal preparations have proved 
useful, particularly in epile})sy, alcoholic neurasthenia, and in the mori)hine habit 
(Stanford, 1924). Gold if taken internally in the metallic state produces toxic 
symptoms resembling those of arsenic, but in the colloidal stale it has been found 
to be beneficial to the system. 

According to a well-known Ayurvedic physician of Calcutta. Swarna Bhasma 
never produces any toxic symptoms. This is no doubt true as in the form in 
which it is present only very minute traces could be ab.sorbed. It is Ixdieved 
to be a wonderful alterative and a tonic for the nervous system. It is an anti- 
dote to poisons, particularly those of bacterial origin. It is especially indicated in 
chronic fevers, tuberculosis and neurasthenia. The dose varies from I gr. to 1 gr. 
but doses as large as 2 gr. arc administered. In the Hindu medicine gold in 
the form of Bhasma is believed to be a sovereign remedy in heart disease and as 
a general tonic in anaemia and debility. It has been recommended in various 
forms of dyspepsia with pain in epigastric region and looseness of the bowels. 
Gold is also considered to be a powerful sexual stimulant and to act beneficially 
in impotency. It has also been used in excessive nocturnal emissions in those 
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who masturbate. In the Mohammedan medicine Gold Kusth or gold in form of 
leaf is used for similar purposes. Gold beaten down to the very thin consistency, 
less than that of thin paper, is commonly used by people in such conditions. The 
effects produced may be partly physical but it is possible that minute quantities are 
absorbed and like some of the metals have a stimulating action on the metabolism 
as a whole. 
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DRUGS OF ANIMAL ORIGIN 

We have stated that Research on indigenous drugs has so far largely con- 
cerned itself with the vegetable materia medica. Drugs of animal origin and 
the various remedies for deficiency diseases and inorganic mineral compounds 
mentioned in the indigenous medicine have not received much attention. While 
modern medicine is turning to liver, stomach, insulin from the pancreas, fibrinogen 
from the lung and blood, albumin and gammaglobulin from blood, vitamin A 
from the eye and fish liver oils, adrenaline, thyroxine, parathormone, plasma, 
serum, vaccines, choline, etc., it is remarkable to find that many animal tissues, 
and organic glands such as, blood, bones, neck glands, heart, liver, lung, marrow, 
kidneys, pancreases, bile, urine etc., had been freely used in the indigenous system 
of medidne. Mention has also been made in ancient materia medica of crude 
remedies such as mung beans, walnut, pig’s liver, etc. for night blindness and a 
condition akin to ‘beri-beri’. This would tend to indicate that the ancients had 
made keen observations on conditions produced by vitamin deficiencies. Similarly, 
the recommendation for the use of large number of green and other plant sources 
containing vitamin Q such as capsicums, brassicas, pumelo and mustard leaves, 
in the diet of certain types of dental affections and skin conditions cannot be 
brushed aside as simply fortuitous coincidence. Indigenous remedies claiming to 
have power to prevent sterility and increase human fertility on the one hand and 
acting as oral contraceptives on the other are often associated with magical ideas. 
In view of the increasing volume of recent scientific work in this field, however, 
it is hoped that information may be forthcoming whereby these claims can be 
at least partly substantiated. Present knowledge justifies to some extent the 
claims for human placenta, marrow of animals, pig’s pancreas and testicles, and 
pregnancy urine as aphrodisiacs and sex stimulants. The importance of inorganic 
mineral elements in foods and their function in maintaining body metabolism was 
apparently recognised and would be seen from the fact that many recipes are 
described containing bone powder, bone marrow, etc. which are rich in calcium 
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salts. Many foods rich in copper, and iron in organic form were recommended 
m treatment of diseases, which appear to be conditions caused by anaemia or 
pregnancy. Deficiency of iodine was definitely known to cause goiter and this 
has been used repeatedly in the treatment of ^swelled neck’. 


M08GHU8 M08CI1IFERU8 

Musk 

Vern.— Sans.— Af riganabhi, Kasturi; llmd.—Kasfuri; Bctig.—Kasturi; 

Tam. and Tel. — Kasturi; Mar. and Giij. — Kasturi; Burm. — Kado, 

The term 'musk’ is loosely applied to a number of products of both animal 
and vegetable origin characterised by the peculiar odour of the true perfume. Musk 
proper is the dried secretion from the preputial follicles of the musk-deer or 
Moschus moschiferus. The animals are found in China, Russia, Assam, Central 
Asia and in the pine forests and inaccessible cliffs of the Himalayas at elevations 
of about 8,000 ft. Musk is found in these animals only in the rutting season 
and is undoubtedly for the purpose of attracting the female. The season during 
which musk is present in the skin gland covers about one month and in order 
to secure the valuable secretion of the gland, the animal must be caught in that 
period. No musk is oblainable from animals in the other seasons of the year. 
The contents of the pod vary in bulk with the age of the animal. A yearling 
yields scarcely any musk, and a two-year-old fawn has in its skin gland contents 
one-eighth of an ounce of musk, which is milky, and has an unpleasant smell. 
A full-grown buck gives about two ounces, but specimens containing one-third 
to one-half of an ounce of musk are not uncommon. The material is found 
embedded in a sac which is oval or round with a diameter of about in. ; the 
iip])er surface is flat with a smooth membrane and the under surface is covered 
with stiff hairs arranged concentrically round a small opening. Though the 
quantity is small, the odour is so strong that it can be perceived at a distance when 
the animal is shot and it is said that the hunters very frequently suffer from the 
strong odour emanating from the fresh musk as it acts delcteriously on the nervous 
system, eyesight and hearing. Chinese traders say that the best kind of musk 
is not obtained from captured animals, but is gathered from the favourite haunts 
of the deer after the rutting season, when the animal breaks the gland with its 
hoofs and empties the contents on the ground. Musk of this kind is extremely 
difficult to obtain and is, therefore, rarely seen on the market. 

Musk in the Animal and Vegetable Kingdoms. — It is interesting to note that odorous 
substances of the nature of musk occur both in the animal and vegetable kingdom in the 
different parts of the world. According to Gerardin, the following animals secrete musk 
or similarly odorous substances: The male musk-deer, Moschus moschiferus; the gazelle, 
Antilofye dor cos ; the marten, Mustela foina, the faeces of which are said to have a musk- 
like odour ; the Alpine goat, Capra ibex, the dried blood of which smells like musk ; the musk- 
ox, Ovibos moschatus which disseminates a decided musk odour and the meat of which, 
though it has a repulsive odour and taste, is eagerly eaten by the Indians; the zebu, Bos 
indicus; the pecari, Dicoiyles torquatus; the musk-duck, Anas moschata, which is found on 
the Gold Coast, in Jamaica and Cayenne; the desman, Myogal moschata; the Nile crocodile, 
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Crocodilus vulgaris; various turtles, e,g,, Cinostemon pennsylvanianum ; and various Indian 
snakes. 

The musk odour is also found quite commonly in the vegetable kingdom. It is found in 
Malva moschata and the seeds of Hibiscus abelmoschus Linn. (Malvaceae) which are utilised 
in perfumery; Brassica oleracea Linn. var. capitata (Cruciferae) ; Erodium moschatum, Her. 
and Geranium trisie or Pelargonium noctuolens of Western Africa which is odorous at night 
(Geraniaceae) ; Rosa moschata (Rosaceae) ; the wax gourd, Benincasa cerifera Sav. and the 
Indian bottle gourd Lagcnaria zmlgaris Ser. (Cucurbitaceae) ; Adoxa moschatellina Linn. 
(Caprifoliacea?) ; Achillea moschata Jacq., Aster argophyllus Labill. and Moscharia pinna- 
tifida Mol. of Chile (Compositae) ; Hyssopus officinalis Linn, and Moschosma species of 
India and Africa (Labialae) ; Mimulus moschatus of Chile and North America (Scrophula- 
riaceae) ; Moschoxylon xivartsii Juss., the musk wood of Jamaica (Meliaceae) ; Guarea grandi- 
flora of America and the poisonous Serjania curassavica Radik, of America (Sapindaceae) ; 
the wood of the American Clusia elutcria (Clusiacca?) ; the Asiatic Lawsonia inermis Lam. 
(Lythraccac) ; the East Indian Ferula sumbul Hook. (Umbelliferae) ; the wood of Cordui 
rumphii Bl. of Java (Boraginaceae) ; Pedalium murex ^ Peturaga cingul of Ceylon (Pcd.i- 
liaceae) ; Cestrum nocturnum Linn, of South America (Solanaceae) and the Mexican wonder- 
flower, Mirabilis longiflora Linn. (Nyctaginaceae), the last two named exhaling a musk odour 
at night. 

Despite the large number of products capable of affording more or less a musk-liUe 
odorous substance, the musk-deer remains the only important commercial .source of thi<= 
substance. 

Preparation ok Musk for the Market. — There arc several ways of prcixiring the 
commercial musk, and the best method is to dry the pod by sunning and airing immediately 
after it is taken from the animal. The article, because of its powerful diffusion of odour, 
is usually packed in hermetically scaled vessels and wooden boxes lined with tin foil. The 
pods from the places of production are always packed in small skin bags singly, the pod 
inside the bag being covered with the animal’s hair or similar stuff to keep its odour from 
diffusing as well as to protect it from the influence of the weather. For home consumption, 
Chinese traders occasionally pack the pods in silk-wrapped packages of two or three dozens 
each. Mu.sk is collected from the hunters by a class of traders, who are also engaged in 
exporting medicinal herbs and other products of the highlands of the Szechwan Tibetan border, 
no Chinese merchant being engaged exclusively in the musk trade. 

Composition and Physical and Chemical CHARAcrERs. — Musk when fresh is milky 
but later turns viscid and assumes a brownish red colour. It retains its odour for a long 
time and has a bitter aromatic taste. It is soluble in alcohol to the extent of about lO per 
cent., in water to about 50 per cent, and also in ether and alkalies. It .stains the paper yellow 
and gives a urinous smell on heating. It contains ammonia, olein, chole.sterin, fat, wax, 
gelatinous matter, albuminous substances and leaves an ash, which contains chiefly the 
chlorides of sodium, potassium and calcium. Musk yields by distillation with steam and 
subsequent purification, a small percentage of a viscid, colourless oil with a very powerful 
and agreeable odour of musk; this oil appears to be a ketone and has been termed muskone. 
Musk is remarkable for the power, permanency and stability of its odour, everything in its 
vicinity becoming affected by it and retaining the scent for a long time. It has been highly 
valued in perfumery, and though now not used alone is very largely employed to give 
permanence and strength to other odours. Perfumers use the scent for imparting an odour 
to soaps, powders, and in mixing liquid perfumery. Its fragrance is completely destroyed by 
contact with bodies such as camphor, valerian, bitter almonds, garlic, hydrocyanic acid and 
powdered ergot 

Commercial Varieties.-— There are three kinds of musk to be distinguished in commence, 
(i) The Russian musk.^ This variety possesses a poor fragance and hence is not much esteemed. 
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(j) The American musk. It has got a very strong odour and fetches a much higher price 
than the first variety. In books on Hindu Medicine, Assam musk is described as ‘Kamrup 
musk’. It is black in colour and has been considered to be the best variety available. (3) The 
( ijiiiese musk is at present the most highly prized because of its freedom from any un- 
])lcasant smell suggestive of ammonia which is sometimes found in the inferior brands. 
The bulk of the musk exported from China comes from Tibet, the home of the musk-deer. 
It is bought up by the musk dealers of Tatsienlu, whence it is carried to Chungking. The 
\.iiicty of musk known in commerce as ‘Tonkin musk’ and chiefly used in perfumery comes 
from Western Szechuan and the eastern extensions of the Tibetan high plateau. Prior to 
ilic opening of steamer traffic on the Yangtse river in the past century, this variety of musk 
was exported z/ia Tonkin to the south and it has retained the name Tonkin musk to this day. 
'I'lic chief market for this article in the interior is located in the city of Tatsienlu, close to 
the border of Tibet. In the province of Yunan, a certain quantity of musk is also obtained 
hut it plays no role in commerce. A larger quantity comes to the market from the northern 
i-arls of Mongolia and Manchuria and from Eastern Siberia. This musk is known as 
Vahardine’ musk but is not used for fir.st class products because of its penetrating 
unpleasant odour. 

Adulteration ok Musk. — On account of the great demand and the difficulty of obtaining 
ji, musk is very frequently adulterated with inert substances such as dried blood, liver, etc. 
Wgetable products such as beans, wheat grains, barley grains, etc., arc also mixed with the 
commercial article at the time of prei)aring. As musk quickly imparts its peculiar scent to 
oilier substances with which it comes in contact, detection of adulteration from smell becomes 
difficult. Several methods are in vogue amongst the Chinese and Tibetan dealers, which 
though not very scientific, are said to afford fairly good indications as to the genuineness 
of the article. Whenever any doubt exists, a few grains are extracted from the pod and 
lilciced in water. If these remain granular the musk is genuine, and if these melt the musk 
is false or adulterated. Another test is to place a few grains on a live piece of charcoal. 

1 f these melt and bubble, the musk is pure ; if they at once harden and become cinder, it is 
adulterated. Genuine musk even when buried does not change its odour, while impure or 
adulterated musk gives out an entirely different smell. Adulterated musk can also be delected 
by touch. Genuine musk is soft and adulterated musk is stiff to the touch. An interesting 
popular test for musk has been reported from the Punjab. A thread is passed through 
asafoetida and then through the musk pod. If after this, the smell of asafoetida remains, 
the musk is not genuine. 

Artificial Musk. — Since musk fetches a high price on the market, the unfortunate little 
animal — the musk deer — ^has been ruthlessly hunted for its valuable scent pod. Fear has been 
expressed by foreign naturalists for tlie early extinction of the animal if the present rate 
of destruction is allowed to go on without any restriction. It is estimated that at least twenty- 
two pods are required to make one ‘catty’ of musk, (i catty=ij lb.). Thus twenty- two 
male deer must be killed before the trade can bring one catty of musk pods to the market. 
As the musk sac is found on the abdomen of the buck only, and as there is no distinction 
ill appearance between the male and the female deer when seen at a distance, many more 
animals of both sexes must be caught or killed, in order to secure a catty of musk pods. As 
the animals are hunted or trapped during the rutting season, they are getting exterminated 
and this fact, coupled with the increasing consumption in perfumery of the article in France, 
has led the chemists to look for some substitute of the natural article which can be prepared 
in the laboratory. Compounds having the odour of musk have been prepared synthetically 
J^ut such substances have an entirely different chemical structure from the natural musk. 
These are, however, not poisonous and are largely substituted in the cheaper forms of perfu- 
mery for the expensive natural product. The musk substitutes at present known are trinitro- 
metartcrtiarybutyl-toluene and the corresponding compoimds obtained from the homologucs 
of toluene and the dinitro derivatives of the ketones which are formed by the interaction 
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of acyl chlorides on derivatives of toluene. Of these, Trinitrobutylloluol, CsHNOsCH c h 
has been considered to be the best. Its odour is very akin to the natural musk and is 1 1 p 
perfumery under the name of artificial musk. '' 

CoMMEROAL Imtoktance OF MusK.— Musk is very largely used in India and in th- p 
East. Besides its medicinal use, musk is employed extensively in perfumeries. F 
the largest buyer, taking alxuit one-third oi the exports. Some idea of the commerci iP 
ance of musk can he obtained from the fact that the annual value of the exports 
ahne varies between £70,000 and £100^000, to say nothing of the large quantity which is 
retained in China itself, where it is used not only as a base for perfumes but as an ingredient 
of stimulating medicines. It is said that some six years ago the Lamas of Tsarung in South- 
East Tibet, owing to the relentless killing of the musk-dear, issued an edict prohibiting hunters 
from catching or killing the animal on very severe penalty. The edict is quoted as saying 
that any hunter caught killing musk-deer will have his hands cut off and nailed on the temple 
door. In spite of the Lamas’ decree, with its terrible penalty, the quantity of musk brought 
out from the Tibetan border every year is fairly large. 

A good deal of musk is also exported to the United Kingdom and other parts of the 
globe from India. According to Watt, total amount of musk exported from India during 
a period of ten years from 1878-1888 was 44,195 ounces worth about Rs. 11,17, 579* 

Pharmacological Action. — Little is known regarding the pharmacological 
action of this popular remedy. Most of the experiments recorded have been con- 
ducted with samples of musk obtained from the market which are likely to be, 
and as a matter of fact arc, always highly adulterated. The tinctures of musk, 
both imported and indigenous, are not above suspicion. With a view to obviating 
any possible error in our observations, wc obtained genuine samples of musk 
from a well-known practitioner of the indigenous system of medicine. These 
samples were collected from the original pods from musk deers killed in the 
territories of the Rana Saheb of Tharoch (Simla Hill States) and also from 
reliable dealers in Kashmir. 

Solutions for pharmacological experiments were prepared in our laboratory 
by macerating the musk in a small quantity of alcohol and dissolving the whole 
in water, and keeping it for 24 hours. If the sample is moist, it can be dried in a 
vacuum desiccator over sulphuric acid when it loses nearly 15-20 per cent, of its 
weight of water. Musk is fairly soluble in water and by the above method of 
treatment, 70 to 75 per cent, of the material goes into solution, leaving behind 
debris of vegetable and cellular matter. If the solution is heated, a little more 
musk goes into solution but this was avoided as likely to lead to an escape of the 
volatile matter contained in the musk. 

Action on the Higher Centres. — Musk and similar odourous substances 
have been used for a long time in the indigenous medicine in India as nerve 
sedatives in epilepsy, hysteria and convulsions in children. Indeed, in nearly all 
pharmacopoeias, ancient or modem, drugs which are characterised by a very 
powerful odour have been employed as nerve sedatives. It is very difficult, how- 
ever, to estimate the real value of these therapeutic agents as their merits cannot 
be definitely substantiated by experimental proof in the laboratoiy. Macht and 
Tung (1921) devised a technique for studying quantitatively the sedative effects 
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of musk and other odourous substances on the central nervous system A few 
drops of the solution of the aromatic drug were added to a wad of cotton in the 
neck of a funnel, under which rats were confined for about 15 minutes The nts 
were then placed in the entrance to a maze and the time of traversal and the 
number of errors during their passage were noted. It was found t\r.d musk 
produced only a very slight depression of the higher centres, if any at nil. In 

our experiments on animals in the laboratory, there was no evidence to show tint 
musk tos a s^tWe action at att. In doses d 2 gr. administered ora% in sevurd 
eases m five ViospAal. no sedalwe effect of the drug could he observed. 

Action on thk Circulatory System. — Intravenous iniections of 10 to 
20 mg. of the soluble portion of musk in 1 to 2 c.c. of water, injected into the 
femoral vein of cats under chloralose anaesthesia do not cause any change in the 
carotid blood pressure. In higher doses also, very little effect is observed. In 
isolated hearts of rabbits and kittens perfused by Langendorff\s method, watery 
solutions of musk in concentrations varying from 1 in 1,000 to 1 in 200,000, do 
not bring about any alteration in the rate, rhythm and force of contraction of the 
heart. On the amphibian heart, injections of the aqueous solution of musk in 
the lymph sac or under the skin of frogs do not produce any noticeable change. 
In isolated heart of frogs also, perfused with frog Ringer solution, no stimulation 
of the organ is discernible on addition of weak or concentrated solutions of musk. 
Mudaliar, David and Reddy (1929) have recorded similar observations with 
tincture of musk obtained from Messrs. Southal Bros, and Barclay Ltd., 
Birmingham. 

Action on the Cellular Elements of the Blood. — According to 
Mudaliar, David and Reddy (1929) musk has a well-marked effect on the cellular 
elements of the blood. The total number of leucocytes are said to be increased 
after oral administration. This effect, according to these workers, is particularly 
marked in patients who have leucopenia, the total leucocytic count being doubled 
in some patients after musk, while comparatively little change is produced in 
normal individuals or in those with leucocytosis. They administered 10 to 
20 minims of tincture of musk in an ounce of water and found that within | to 
1 hour after administration the total leucocyte count showed a definite increase. 
In order to confirm these observations, the drug was administered in the wards 
of the Carmichael Hospital for Tropical Diseases, to healthy individuals as well 
as in a group of six patients suffering from kala-azar with a marked leucopenia. 
Powdered musk in doses of 1 gr. was administered to the subjects 2J hours after 
food daily for seven consecutive days and regular records were kept of the blood 
pressure, the rate, volume and tension of the radial pulse; the total erythrocytic 
and leucocytic counts were done at the same time. As the counts done soon after 
musk is given are likely to be fallacious on account of psychic and gastric reflexes 
set up by the drug, we made observations at least two to three hours after the dose 
was given. The blood counts were made before and after the administration of 
musk and again at the end of a period of seven days; even at this date no appreci- 
able changes were observed in the count. The blood pressure, pulse rate, tension, 
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etc., showed no appreciable changes. In healthy individuals (laboratory assistants) 
no change in the pulse rate, blood pressure and blood counts could be observed 
after two grain doses of musk. The subjects, however, stated that they felt a 
general sensation of well-being in the stomach and that the drug seemed to pro- 
duce an effect resembling in many ways a dose of carminative mixture which was 
administered to them with a view to comparing the effects. The results obtained 
in case of the kala-azar patients were similar to those observed in case of the 
healthy individuals and no appreciable rise in the leucocyte counts could be 
observed. 

Action on the Respiratory System. — In animals under urethane anaes- 
thesia, injections of 10-20 mg. of soluble portions of musk in 1 to 2 c.c. of water 
do not produce any marked change in the intratracheal pressure tracings. When, 
however, a cotton-wool pledget soaked in musk solution is brought in close 
proximity to the nose of such an animal, a distinct but very transient stimulation 
of respiration is noticed. This transient stimulation is also observed when a 
minute quantity of aqueous solution of musk is gently sprayed by means of a 
small syringe into the nasal mucous membrane of the anaesthetised animal. The 
time taken for the stimulation in the latter case, however, is longer than when 
the musk is brought in touch with the nose. This is probably due to the fact that 
odourous substances must be in a volatile state to produce typical odour responses 
through the olfactory nerve-endings. Musk solutions when sprayed directly into 
the tracheal mucous membrane through an opening in the tracheal cannula, how- 
ever, fail to produce the stimulation noticed in case of the direct application of 
the drug to the nasal mucous membrane. These experiments show that musk has 
got no special action on the respiratory system. Whatever slight stimulation of 
respiration is observed is probably entirely reflex brought about by the stimulation 
of the olfactory nerves of the nasal mucous membrane which carry the impulses 
via the olfactory bulbs and tracts to the higher centres in the hippocampal gyrus. 
From these areas, the respiratory centre in the medulla is probably stimulated 
through the conducting fibres passing from the brain to the cord. This seems 
likely as musk is one of the most powerful of the odourous substances known. 
Valentin (1903) has estimated that a total of 0.02 mg. (0,00,000,009 mg. per litre) 
can be distinctly smelt by human beings. From this, the strong sensory stimula- 
tion which is produced may be easily imagined. 

Uses of Musk in Medicine. — Musk has been used by the Hindu physicians 
for a long time and forms the constituent of a number of preparations. In the 
'Bhavaprakasa’ three varieties are described, namely Kamrupa, Nepala, Kashmira. 
The first is described as black and superior to others, and probably consists of 
China and Tibet musk imported via Kamrup. That from Nepal described as 
being of bluish black in colour, is of intermediate quality, while the Kashmiree 
musk is inferior to all. The Hindu physicians regard the drug as a cardiac and 
general stimulant, aphrodisiac, and employ it as an antispasmodic and anodyne in 
low fevers, chronic cough, general debility and impotence. Its fame as a cardiac 
Stimulant is so great that it is almost the last resort when everything else has 
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failed to support the heart. As a cardiac stimulant, it is prescribed sometimes 
alone and sometimes in combination with ‘makaradhwaja' (insoluble sulphide of 
mercury) and Sida cordifolia (Berela or Bala). It is said to stimulate the brain, 
the respiratory and vasomotor centres in the medulla, spinal cord and peripheral 
nerves. It increases the arterial tension and is said to stimulate the uro-gcnital 
organs. The elimination is by the urine, sweat and milk. In low fevers with 
prostration, anaemia and general debility as a result of chronic ailments it is 
particularly valued. Its use as an aphrodisiac in sexual impotence has been very 
much in vogue. Tamil physicians in South India prescribe the remedy in children 
in cases of convulsions combined with opium; it has also a reputation of curing 
dyspepsia and colitis. 

Musk was introduced in the Western medicine probably at the latter part of 
the sixteenth century. Since then, it has been prescribed as a stimulant in many 
ailments, e.g., typhoid fever, typhus, gout, in lockjaw or tetanus, hydrophobia, 
epileptiform and hysterical attacks, chorea, whooping cough, hiccough, asthma, 
colic, etc. Crookshank (1905) spoke well of the drug in acute specific infections 
resulting in toxic involvement of the central nervous system. He used 5 gr. of 
the powdered musk every 2 hours with satisfactory results. In convulsions of 
children, where no definite causativ^e factor can be determined, musk has been used 
with promising results in combination with chloral hydras. Still (1906) recom- 
mended a rectal injection of chloral hydras (gr. 5 to 10 according to age) 
and tincture of musk (10 drops to 30 drops). It has also been used as a cardiac 
stimulant in cases of failing circulation, and palpitation of the heart under the 
belief that it raises the blood pressure and improves the character and volume of 
the pulse. The belief in the efficacy of the drug, however, is gradually changing. 
Musk was once official in the British Pharmacopoeia, but has since been removed. 
It was official in U.S.P. IX, but has been deleted from IJ.S.P. X. 

Ticture of musk is still very largely used by medical men in India in doses 
of 10 to 30 minims as a cardiac stimulant, in depressed conditions of the nervous 
system and as an aphrodisiac. Our own work, both experimental and clinical 
does not bear out the cardiac-tonic and leucocyte-raising properties attributed to 
musk. Whatever stimulant cfi'ect it might have is probably reflex from the 
olfactory nerves on account of its strong smell and from the stomach on account 
of its slightly irritant effect on the mucous membrane. We have already observed 
that patients who had received a dose of musk have a feeling of warmtii and 
well being in the stomach and this may reflexly produce slight stimulation of 
the heart and respiration. There appears to be no foundation for belief in its 
efficacy in epilepsy, chorea and in convulsions of children. In hysteriform attacks 
it probably acts in the very much the same way as strong smelling substances 
such as asafoetida, valerian, etc. In whooping cough and colic, its action probably 
resembles the drugs of the essential-oil group.. From our observations, we have 
come to the conclusion that the importance of musk in the indigenous medicine 
in India has been very much over-rated and that it has not got any marked 
physiological or therapeutic properties. i 
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MYLABBIS (MeloidesB) 

Mylabris cichorii Linn., M. pustulata Thunb. and M. macilenta 

Indian Blistering Beetle 

Vern. — Hind. — T eleni-makkhi; Tam . — Pinsttarinu 

Cantharidin is well-known in Western medicine and is widely employed in 
the form of plasters for its counter-irritant, rubefacient and vesicant properties. 
It is contained in more than a dozen medicinal preparations, most of which are 
meant for external application. Owing to its irritating properties, internal 
administration is not common but in small doses it has been often used, alone or 
in combination, in such diseases as lupus, cystits, incontinence of urine, sperma- 
torrhoea, etc. Its use as an ingredient of hair lotions, hair oils and several other 
cosmetic preparations like pomades, etc., appears to be getting more and more 
popular every year. It is reported to stimulate the growth of hair. Cantharidin 
is a colourless crystalline lactone derived originally from the dried Spanish beetles 
known as Cantharis vcsicatoria Latrcille. These beetles are from 18 to 25 mm. 
long and about 6 mm. broad, smooth and of a shining green or bronze green 
colour. They arc widely distributed over Southern Europe, living gregariously 
in olive trees, ash, white poplar, privet and elder trees. The ordinary practice is 
to collect the beetles on cloth spread out below the plants to which the insects 
are thrown down by shaking the plants. It is better to capture them before sun- 
rise while they are unable to use their wings. They are then killed by means of 
ammonia, vinegar, sulphur dioxide, or by heat, and cantharidin , is extracted from 
these beetles after they arc thoroughly dried in the sun. Most of the cantharidin 
exists in the free state and only a very minute quantity is in combination as salts. 

Cantharides contain 0.5 to 0.9 per cent, of a colourless crystalline compound, 
cantharidin, which is the inner anhydride of a dibasic acid, cantharidic acid. The 
insects contain both cantharidin and salts of cantharidic acid. Cantharidin on 
treatment with alkalis forms soluble cantharidates, but solutions of the latter when 
acidified yield a precipitate of cantharidin. The insects also contain about 12 per 
cent, of fat which is associated with the cantharidin and cantharidates in the 
softer parts of the body. The preparation of cantharidin involves the liberation 
of cantharidin present in the form of salts by means of acid and extraction of 
both cantharidin and fat by means bf a solvent such as ethyl acetate. The solvent 
is recovered and impure cantharidin crystallises out. The fat may then be removed 
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with light petroleum (in which cantharidin is only slightly soluble), and the crude 
cantharidin recrystallised from hot alcohol. 

Several species of blistering beetles arc found in different parts of the world. 
In China and in the Far East, Mylabris beetles are available in considerable quanti- 
ties. These beetles differ from the Spanish beetles in being larger, broader and 
in having mudi darker upper wing-cases, but they belong to the same large order 
of insects known as Colcoptera. Mylabris sidac (M. phalcrata) and M, ckhorii 
arc the two specis available in China and Far East and their collection for purposes 
of export to other countries is a regular business there and is said to be quite 
remunerative. In India, M. cichorii (Teleni makhi), M. pustiilata and M. macilenta 
arc found in enormous quantities, and these are recognised in the Indian Pharma- 
copoeia. M. pustiilata has been collected in fairly large quantities in fields of 
cereals and vegetables in the neighbourhood of Banglore by Iyer and Cuba (1931). 
M. cichorii occurs abundantly during the rainy season in certain parts of Northern 
India and Kashmir, but no systematic attempt has thus far been made to collect 
them and utilise them for medicinal purposes. At present, the dried insects or 
cantharidin preparations are imported from other countries at a high price inspite 
of the fact that an ample supply of blister beetles is available in India. Very 
little has been done towards systematic collection of the beetles and the main 
difficulty of the pharmaceutical chemists who wish to manufacture cantharidin lies 
in getting a regular supply of the indigenous beetles. That cantharidin could be 
successfully extracted in India was convincingly shown as early as 1907 by Puran 
Singh. A firm of manufacturing chemists in Calcutta actually prepared the drug 
and offered it for sale to the public but this has been discontinued on account of 
foreign competition. Iyer and Guha (1931) have shown that the Indian beetle, 
M, pustulata yields about 2.9 per cent, cantharidin as compared to the maximum 
yield of 1.9 per cent, from Chinese beetles. The yield from the Spanish beetles 
is even less (1.2 per cent, approx.). M. cichorii yields 1.25 per cent, of 
cantharidin. There is also present about 12 per cent, of fixed oil and a volatile 
principle on which the fetid odour of the fly depends. As the cost of laboratory 
production, representing labour of collection and value of materials, without 
deduction for recovery of ethyl acetate (obtained as a bye-product), amounts 
roughly to 8-12 annas per gm., the production of cantharidin from the indigenous 
sources is bound to succeed at the present market price of imported cantharidin 
at over Rs. 2 per gm. There is also an indirect benefit to be derived. The 
collection of these herbivorous beetles for cantharidin extraction would be of 
great benefit to the agriculturists by removing a serious menace to crops and 
gardens. 
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SNAKE VENOM 

Vern. — Sans. — Sarpavisha, Garala. 

The use of snake venom in the Hindu medicine is of comparatively recent 
origin as references to it are cliicfly met with in such modern works as ‘Ratnavali’, 
‘Sarkaumudi', etc. Although the venoms of other snakes are mentioned, the 
venoms of the Indian cobra and Indian viper have been chiefly used. The Indian 
cobra — Naia naia vel tripudians — varies from 150 to 190 cm. in length and has 
a variable colour but is usually black. The head is generally golden yellow in 
colour, spotted with yellowish white marks above and pure white beneath. This 
species is distributed throughout the whole of Southern Asia from the South of 
the Caspian Sea to South of China, India and the Malay Archipelago. Several 
varieties of it are met with in India, Naja tripudians and Naja bun gams being 
the two formidable varieties. 

The Indian Vipers : Two poisonous snakes belonging to this group commonly 
occur in India. (1) Dahoia russcUi vel elegans is about 200 cm. in length and 
has a beautiful grayish yellow or light brown colour, ft may be distinguished 
by three rows of brown black spots on the body, the outer two rows consisting 
of spots ringed with white edges. It is found all over the plains of India 
particularly in Ceylon, Siam, Burma, Rajputana and Bengal. It has been met with 
in Kulu and Kashmir valleys at an altitude of 5,000 to 6,000 ft. though generally 
it is an inhabitant of plains and valleys up to 2,000 to 3,000 ft. The reptile 
is quiet in habit and attacks man only in self-defence or when it is provoked to 
attack. It produces a terrible hissing sound when in readiness to attack. 

(2) Echis carinata is another viper which is frequently met with in India. 
It is found in the North-Western Frontier Province, Baluchistan, the Punjab, 
Sind, Rajputana, Central India and some parts of Madras and Ceylon. It is 
40 to 50 cm. in length and has a brown or brownish-grey colour. The back is 
marked with two rows of whitish longitudinal zig-zag lines stretching over the 
whole body. The upper surface of the head exhibits a yellowish rhomboidal spot 
looking like a cross. The body is covered with imbricated and keeled scales which 
make a peculiar rustling sound when the reptile moves along. 

The poisonous glands of the snakes are situated at the back portion of the 
upper jaw. The ducts are connected with the fangs. The poison is squeezed 
out when the snake closes the jaws tightly in the act of biting or swallowing. 
The venom is only a digestive secretion. Every time the snake swallows the 
food the poison is swallowed with it and helj^s in digestion, particularly of proteins. 

Physical and Chemical Characteristics. — The venom is obtained by 
forcing open the jaws and squeezing the glands into a sterile petri dish or by 
making the reptile bite a petri dish with a rubber membrane stretched over it. 
When fresh the venom is a clear transparent fluid. It has a faintly acid reaction 
and its consistence varies from that of water to that of the white of an egg. When 
dried under a bell jar in the sun or over concentrated sulphuric acid, it loses 
50 to 70 per cent, of water and is converted into a yellowish granular mass which 
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can be powdered. The dried venom retains all the properties of the fresh venom. 
When kept in a liquid state it becomes alkaline with the deposit of a f(‘alhor-1ike 
substance, but when kept in hermetically sealed ampoules in a cool dark place, it 
retains its potency for a long period. 

The venom is composed of variable amounts of proteins, albumoscs, pigments, mucus, 
epithelial debris, fatty matters, salts like chlorulcs and ])bosphates of calcium, ammonia and 
magnesium, analogous to the constituents of normal saliva. The chemical nature of the 
venom, however, is very variable and uncertain. It resembles protein in its reactions since 
it can be precipitated with alcohol, tannins, etc., and does not diffuse through the dialysing 
membrane. Armand Gautier (1883) believed that venom contains an alkaloid, which could 
be separated out by pulverising the venom with carbonate of soda and systematically extracting 
the mixture with alcoholic ether at hut other workers have not succeeded in separating 

any alkaloid. Mitchel and Reichert (1884) showed that the cobra venom consists of 98 j)er 
cent, of albumin and only 2 per cent, of globulin. Viper venom on the oilier han<l C(')nsists 
of nearly 25 per cent, globulins. 

According to Martin and Smith (1892) the cobra venom albumoscs can be fractionated 
into hetero-albumoscs, proto-albumoses and deutcro-albnmoses, but the albumins contained 
in it are devoid of all toxic power. Many chemical substances like i per cent, solution of 
potassium permanganate, gold chloride, chloride of lime and even hypochloride of calcium 
(l in 12), chromic acid, bromine water, i per cent, trichloride of iodine modify or delay 
the action of venom. There has been much discussion regarding the nature of the toxic 
jirinciple in the different venoms (1902). According to Faust (1910-ij) the chief toxic 
substances in the cobra and rattle snake venoms are some non-nitrogenous principles. These 
are not glycosides but otherwise resemble .saponins in their physical, chemical and 
pharmacological properties. They are responsible for its action on the central nervous system. 
Cobra venom can stand the temperature of ioo®C. for a short time without losing all ils 
activity. The toxicity of the cobra venom is not modified by filtratioii through a porcelain 
candle, while that of viper venom is altered considerably. In this way the non-diffusible 
albuminoid coagulable at 82® C. and diffusible non-coagulable albumosc can be separated. The 
former which produces haemorrhages has been called Itaanorrhagin and the latter which acts 
on tlie nerve cells of the respiratory centre has been called neurotoxin. Most of the coluhrin 
and viperin snake ix)isons contain the haemolytic principle. In general it may be said that 
the first effect of the venom is to produce agglutination of the erythrocytes followed by their 
solution after a variable interval, which depends on the kind of snake and the potency of tlic 
venom. The agglutinating power of the venom is destroyed at a temperature between 75 to 
8o®C. maintained for 30 minutes. Different venoms differ in their haemolytic power. Cobra 
venom is the most active in this respect and then follow the venoms of water moccassin, 
copper head, rattle-snake in the order named. Variations in susceptibility to this reaction 
are present in different animals. Dog's blood is most quickly and easily haemolysed in high 
dilutions, while the ox's corpuscles are least susceptible. The intermediate animals are the 
sheep, guineapig, pig and rabbit, etc. This variation, it is suggested, is due to variation in 
the lecithin content of the blood. Ox’s blood can be haemolysed even in very high dilutions 
of the venom in the presence of lecithin. The haemolytic power of the venom is only 
slightly effected if the venom is exposed to ioo®C. for 10 to iS minutes. Acton and Knowles 
(1913- 14) have shown that most of the venoms consist of (a) haemorrhagin which has the 
property of destroying the endothelial cells lining the finer blood vessels and of giving rise 
to ccchymosis and extravasation of blood, (b) a cytolysin which dissolves both the red 
and white blood corpuscules, and (c) a fibrin ferment which causes an intra- and extra- 
vascular clotting leading to pulmonary embolism and death from asphyxia and (d) a neurotoxin 
which acts on the central nervous system as well as on the nerve endings. 

The venom is also said to possess the power of destroring the bactericidal properties of 
the normal blood sera. Welch and Ewing (1894) explained that the rapid putrefaction which 
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sets in in the animals after poisoning with cobra venom is due to this property. This reduction 
of the bactericidal power of the normal sera is due to the fixation of the serum complement 
by the venom. The venom has no action on the intermediary body of the serum. Calmette’s 
antivenin has the restraining action upon the venom haemolysis and venom bacteriolysis. 

Pharmacological Action of Cobra Venom.— It was believed that the action of the cobra 
and viper venoms was the same and that the divergence of symptoms noticed in the two cases 
were only due to the difference in the degree of toxicity. It was suggested later that these 
two venoms have entirely different seats of action. Ei)stcin (1930) studied the action of the 
South African cobra, Naia flava (Naia znvea) and found that it produced death by respiratory 
failure. The venom also has a direct action on the involuntary muscles, contraction being 
followed by relaxation. Chopra and Iswariali (1931) have made a pharmacological study 
of the action of the venom of the Indian cobra, Naia naia vel tripndians. The M.L.D. of 
the venom varies with the .species of the animals; cats and rats arc less susceptible; dogs, 
rabbits and man are more easily affected. When given intravenously the venom produces 
an immediate effect, the animal dying within a few minutes of respiratory failure provided 
a large enough dose is given. The absorption is slower when the venom is given by the 
subcutaneous and intramuscular routes, death taking place in 4 to 24 hours. The venom 
is not absorbed at all from the gastro-intestinal tract or other mucous membranes. The 
venom has no effect on the activity of salivary, gastric and pancreatic secretions of man 
in vitro. It slightly increases the tone of the musculature of the gastro-intestinal tract in 
cats and rabbits. 

Injections of sub-lethal doses of the venom produce a small but persistent rise of blood 
pressure in experimental animals. This rise is not due to any stimulant action on the accelerator 
mechanism of the heart or on the myocardium. None of the concentrations of the venom, 
however high or low, produce definite stimulation of the heart especially when it is failing. 
Very large doses appear to act directly on tlic heart producing a marked depression and 
stoppage. The rise of blood pressure appears to be associated with the stimulation of the 
va.so-motor centre in the medulla as it is absent in decerebrated animals. The fall of blood 
pressure produced by large doses has been .shown to be due to paralysis of the vaso-motor 
centre. The main action of the venom in lethal and sub-lethal doses on the animal is on the 
respiratory centre, the effect being one of initial stimulation and final paralysis. The venom 
appears to have no effect on the motor end-plalcs in the diaphragm or other respiratory muscles. 
Observations on animals show that the venom produces initial stimulation of the higher parts 
of the brain followed by paralysis. It has been shown by Chopra and Chowhan (1931) that 
contrary to the general belief the cobra venom has a toxic action on lower organisms such 
as the Paramecium caudatum. 

Pharmacological Action of Daboia Venom. — ^The venom of Russell’s viper produces 
local abscesses, cellulitis or necrosis of the tissue at tlie site of the bite. This marked local 
action is due to large quantities (25 per cent.) of the globulins. The systemic effects are 
haemorrhagic effusions in the splanchnic area and ascending paralysis of the central nervous 
system. The toxicity of daboia venom is reduced to one-third when it is mixed with formalin 
and incubated for some time. It digests fibrin on account of the presence of fibrin ferment, 
trypsin. Lamb found that viper loses its coagulation power when it is heated to .75 to 80® C. 
The neurotoxic coagulant substances present in it can be precipitated out with alcohol. 

There has been a good deal of divergence of opinion regarding the cause of death with 
viper venom. Cunningham (1894) reported that death in the animals bitten by Indian daboia 
is due to its direct action on the central nervous system. Martin (1897) believed the 
cause of death to be intravascular clotting. Later, Lamb and Hanna (1903) working on 
the Indian daboia also showed that the death was due to extensive intravascular clotting. 
The minimum lethal dose for the rabbit is found to be 0.26 mgm. per kilogram intravenously. 
Fowls bitten by this viper die within 30 seconds, dogs in 7 minutes and cats in about an 
hour; the horses die in about iij hours. Acton and Knowles (1914) found the minimum 
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lethal dose to be 0.5 to 2.5 mgrn. per 100 gm. of the wild rat, death occurring in 8 lo 14 hours. 
In rabbits and guineapigs when lethal doses were given the action was not so rapid as is 
the case with cobra venom. The action appears to be mainly local, the venom being fixed 
locally on account of the clotting action of the blood. In case of wild rats 8 to 9 mg. 
intravenously was fatal in 2 to 4 hours in animals weighing 700 gm. The animal at first 
showed restlessness, brcatlilessncss and then became dyspneic, asphyxial convulsions and 
paralysis of the hind limbs following. I'he death occurs owing to respiratory failure, the 
heart continuing to beat for some time after the respiration stops. Frogs are least susceptible. 
C;iiopra and Chowhan (1932) have shown that the viper venom unlike cobra venom has 
little or no action on the protozoal organisms. In experimental animals the blood pressure 
falls with a rise in the volumes of the spleen and intestines and with engorgement of the 
splanchnic blood vessels; the heart dilates at first and then stoiis in diastole. The effect 
of the venom appears to be like that of histamine- Saline infusions and adrenaline injections 
revive the animal by increasing the blood volume and constricting the systemic blood vessels. 

The pharmacological action of the venom of Echis carinala is similar to that of Indian 
daboia. It is marked by intense local inflammation, severe pain and gangrene at the site 
of the bite. Haemorrhages and sero-sanguiiious effusions are found in all llic serous cavities — 
pleura, pericardium and peritoneum. The blood pressure shows an enormous fall, tlie 
reflexes are reduced and finally the heart becomes very feeble and stops in diastole. 

Therapeutic Uses of the Venoms. — Snake venom forms the constituent 
of a number of preparations used by the Hindu physicians. Pills containing 
cobra venom are used in collapse, chorea, etc. With fresh juice of sugarcane, 
it is given in the treatment of ascites. Tt is said to be an irritant to the bowel, 
has a purgative action and is used as a hepatic stimulant. Certain classes of 
jieople in India take small doses of snake venom habitually by the mouth with the 
idea that it protects them from the effects of poisons and diseases. Snake venoms 
have been recently used in the Western medicine in the treatment of epilepsy, 
chorea, black-water fever, haemophilia, etc. It is said that the pathological effect 
of any given venom on man varies with the dose injected, and that though large 
doses may be lethal, small doses may produce beneficial physiological effects. In 
the treatment of epilepsy, the venom is given in doses of 1/200 gr. by hypodermic 
injections, three to five such injections being given at eight day^s interval, 
afterwards two more injections of 1/75 gr. at 14 days’ interval. If the symptoms 
do not disappear another dose 1 /25 gr. is recommended. The dose and the interval 
of the administration had to be varied according to the age of the patient and 
the nature of the injury. Fitzsimons (1929) pointed out that this method of 
treatment is not free from danger unless the venom is properly prepared by 
skilled hands. 

Spangler (1925) used for non-specific therapy intramuscular injections of 
the protein of the venom of the rattle snake (crotalin) which contains a peptone 
and a globulin. He took the degree of eosinophilia produced as a guide to dosage 
and frequency of administration of the proteins. Usually the highest rise in the 
percentage of eosinophils following venom protein injections in doses of 1/400 
to 1/50 gr. occurs by the second or third day. In from five to seven days after 
injection, the eosinophils will usually have dropped to 4 per cent, or less, and 
the patient may be given another injection. The strength of the dose is not 
increased if a given strength produces an increase of 8 to 10 per cent, eosinophils 
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by the second or third day after an injection. By continuing the injections the 
rise of the eosinophils gradually becomes less, and finally does not exceed normal 
limits. The patient is then non-specifically desensitized. 

Cobra venom is also said to afford a means of diagnosing cancer— Formachidis 
test. This test depends upon the activation by cobra venom of the haemolytic 
action of scrum in the deviation of complement test, and the assertion is that the 
test occurs only with the serum of persons suffering from malignant disease. 
Injections of venom of Viper aspis are also said to protect animals against fixed 
virus of rabies. 

The experimental work by the author and his co-workers has shown that 
cobra venom is not absorbed from the gastro-intestinal tract. It is therefore, 
difficult to sec how the venom given by the mouth can produce the effects it is 
claimed to produce by the practitioners of indigenous medicine. Besides its 
irritant effect on the gut, it does not appear to produce any other marked action. 
As regards the stimulant action of the venom on the circulatory system, it is 
clear from the experimental data obtained that cobra venom has no direct effect 
either on the myocardium or on the accelerator nerves in the heart. It undoubtedly 
produces a small but persistent rise of blood pressure probably on account of its 
stimulant action on the vasomotor centre in the medulla when it is given intra- 
venously. This effect would not be produced when the drug is given by the 
mouth. The margin between the stimulant and the paralytic dose of the venom 
on the medullary centres is too small to warrant tlie use of the drug by injection. 
There also appears to be no rational basis for its use in the treatment of epilepsy, 
chorea, haemophilia, etc., for which it is given by injection by the practitioners 
of the Western medicine. 
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PART IV 

INDIAN MATERIA MEDIGA 

One of the greatest difficulties which confront the worker engaged in research 
on the Indian indigenous drugs is to get authentic information regarding the 
medicinal plants from which these drugs are obtained in India. The materia 
medica of the indigenous systems is derived mainly from vegetable sources and is 
extensive and heterogeneous. In different parts of this vast country many different 
plants are attributed medicinal properties. Unfortunately the information 
regarding these is very scattered among the large number of old books and 
periodicals which are not quite accessible. Very little original research was done 
during the first quarter of this century and many of the old publications on the 
subject contain data derived from the old literature, which sometimes are not 
accurate. The authors receive letters from all parts of India and abroad for 
the supply of information regarding the medicinal properties and uses of flowers, 
roots, barks, leaves, etc., of plants reputed to have some medicinal property. In 
spite of the facilities ac tlicir disposal, the difficulty of obtaining the authentic 
information from the scattered literature is very great. The. necessity for a 
work in which all the known data could be concisely put so that it could serve 
as a guide to all those interested in this subject has, therefore, been felt. With 
this object in view, the following lists of commonly used medicinal plants and other 
materia medica used in the indigenous medicine, have been compiled after consult- 
ing eminent practitioners and well-known firms of manufactures of Ayurvedic 
and Tibbi medicine. For the sake of convenience this whole compilation has been 
divided into four sections, each of which again has been sub-divided into several 
chapters. It is hoped that the data contained therein will be useful to those 
interested in the Indian indigenous drugs and will facilitate and encourage research 
in the subject. 

Of the three chapters under the first section, Chapter A deals entirely 
with drugs of vegetable origin, forming by far the largest majority of 
the remedies used in the indigenous medicine. To save space, the botanical 
descriptions of plants have been omitted. The list has been alphabetically arranged 
so that it will be easy for the readers to find the particular drug on which 
he wants information. Abbreviations have been used to .save space; list 
of abbreviations used is given for ready reference. The scientific names 
of the plants and the names of the botanists responsible for the nomen- 
clature are included. Mere mention of the name of the plant without the 
name of the botanist, may give rise to confusion. The families to which these 
plants belong come next. Important vernacular names commonly used in the 
different States of India have been given and a separate index has been 
provided at the end. This will enable the reader to trace the plant if he knows 
one of the common vernacular names. For want of space it has not been possible 
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to include all the vernacular names. The conditions in which the particular 
plant is used are briefly given. A special feature which will not fail to attract 
attention, is the description of the active principles of the plants as far as they 
have been worked out. The references to the important published literature 
concerning different plants from Indian, European and American sources up to 
1954 have been included. It is hoped that this will greatly enhance the utility of 
the book to the research workers. For more details the reader is referred to 
Glossary of Indian Medicinal Plants by Chopra, R. N., Nayar, S. L. and Chopra, 
I. C. published by Council of Scientific & Industrial Research, New Delhi, 1956. 

Chapter B describes the inorganic substances used in the indigenous 
medicine. It would be observed that most of these products are crude salts or 
mineral ores as they occur in nature. This shows that the art of adopting the 
metals and metallic compounds for medicinal purposes was not highly developed. 

Chapter C deals with drugs of animal origin in very much the same 
way as the first. From the large and varied collection of animal substances 
employed it would appear that the ancient physicians had some knowledge of 
the properties of the gland and tissue products that are in use today. 

For the convenience of the readers we have given names of important plants 
containing active princiides in an alphabetic order. Section II has been divided into 
six chapters and deals with plants alleged to have poisonous properties ; those liable 
to produce dermatitis, reputed abortifacient and emmenagogue ; insecticidal, insect 
repellent and piscicidal plants. Plants containing poisonous principles, such as 
hydrocyanic acid and cyanogenetic glycosides, arsenic, barium, oxallic acid, etc. 
have also been separately listed. 

Section III is divided into six chapters and deals with plants alleged to 
have antiseptic, anti-tubercular and anti-dysenteric properties. Drugs considered 
useful in the treatment of cholera and prolonged fevers have also been enumerated. 
The plant remedies reputed to be effective in the indigenous medicine in the 
treatment of snake-bite and against scorpion-sting have been mentioned. 

Section IV deals with miscellaneous group of plants and has been divided into 
four chapters. The first deals with essential oil bearing plants and their medicinal 
and other uses ; the second briefly describes the Lichens and their medicinal 
properties ; in the third Ferns of India used medicinally are briefly dealt with 
and in tlie fourth both edible and poisonous mushrooms or fleshy fungi are 
referred to. 
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FarmaUiya — Farmatsiya. Moscow. 

Farmatsiya i Fannakol . — Farmatsiya i 
Farmakologiya. 

Farm. Zh. — Farmatscvtichnie Zhurnal. 
Kharkiv. 

Fitotcrapia — Fitoterapia. Rivista trimes- 
trale di studi e applicazioni di piante 
mcdicinali. 

FmPs Bull. U.S. Dep. Agric.— Farmers 
Bulletin. U.S. Department of Agricul- 
ture. Washington. 

Folia med. Napoli — Folia mcdica. Napoli. 

Folia Pharm. /a/.— Folia pharmacologica 
japonica. Kyoto. 

Food— Food, preserving, packing, market- 
ing. London. 

For. Bull. Dchra Dun — Forest Bulletin. 
Forest Research Institute, Dehra Dun. 

For. Res. Forest Research in India 

(and Burma). Delhi. 
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Gambrinus — Gambrinus. Brauer-u. Hopf- 
enzeitung. Wien. 

Gass. chim. ital. — Gazetta chimica italiana. 
Roma. 

Helv. chim. acta — Helvetica chimica acta. 
Basel, Genf. 

lllth Bull. — Health Bulletin, Delhi. 
Hoppe-Scyl. Z. — Iloppe-Seyler’s Zeitschrift 
fur physiologische Chemic. Strassburg. 

Indian Fmg. — Indian Farming. Delhi. 
Indian Food Packer — Indian Food Packer. 
Delhi. 

Indian For. — Indian Forester. Delira Dun. 
Indian For. Bull. — Indian Forest Bulletin. 
Dehra Dun. 

Indian For. Lcafl. — Indian Forest Leaflet. 
Dehra Dun. 

Indian For. Rcc. — Indian Forest Records. 
Dehra Dun. 

Indian J. agric. Sci. — Indian Journal of 
Agricultural Science. Delhi. 

Indian J. Ent. — Indian Journal of Ento- 
mology. New Delhi. 

Indian J. med. Res. — Indian Journal of 
Medical Research. Calcutta. 

Indian J. Pharm. — Indian Journal of Phar- 
macy. Bombay. 

Indian J, vet. Sci. — Indian Journal of 
Veterinary Science and Animal Hus- 
bandry. Delhi. 

Indian med. Gas. — Indian Medical Gazette. 
Calcutta. 

Indian med. Rec. — Indian Medical Record. 
Calcutta. 

Indian Soap J. — Indian Soap Journal. 
Calcutta. 

Indian Tr. J. — Indian Trade Journal. 
Calcutta. 

Industr. Engng. Chem. — Industrial and 
Engineering Chemistry. Easton, Pa. 
Industrial Edition. 

Industr. Engng Ghent. (Nezvs) — Industrial 
and Engineering Chemistry. Easton, Pa. 
News Edition. 

Ingen. Ned. Ind. — Ingenieur in Ncderland- 
sch-Indie. 

J. agric. chem. Soc. Japan — Journal of the 
Agricultural Chemical Society of Japan. 
Tokyo. 

/. agric. Res. — ^Journal of Agricultural Re- 
search. Washington. 


/. Amer. chem. Soc. — Journal of the Ame- 
rican Chemical Society. Easton, Pa. 

J. Amer. pharm. Ass. — ^Journal of the 
American Pharmaceutical Association. 
Columbus. 

J. Amer. Soc. Agron. — Journal of the 
American Society of Agronomy 
Washington. * 

J. Amer. vet. med. Ass. — Journal of the 
American Veterinary Medical Associa- 
tion. } thaca, N.Y, 

J. Annamalai Univ. — Journal of the Aniia- 
nialai University. Annamalainagar. 

Jap. J. med. Sci. — Japane.se Journal of 
Medical Sciences, Abstracts. Tokyo. 

J. Asiat. Soc, Bcng. — Journal and Proceed- 
ings of the Asiatic Society of Bengal 
Calcutta. 

J. Ass. off. agric. Chem, Wash — Journal oi 
the Association of Official Agricultural 
Chemists. Washington. 

J. Biochem. Tokyo. — Journal of Biochemis- 
try. Tokyo. 

J. biol. Chem. — Journal of Biological 
Chemistry. Baltimore. 

J. Bombay mt. Hist. Soc. — Journal of the 
Bombay Natural History Society 
Bombay. 

Jb. wiss. Bot. — ^Jahrbuch fur wisscnschaft- 
iichc Botanik. Berlin. 

J. chem. Engng China — Journal of Chemi- 
cal Engineering, China. Tientsin. 

J. Chin. chem. Soc. — ^Journal of the Chinese 
Chemical Society. Peiping. 

J. Coll. Agric. Tokyo — Journal of the 
College of Agriculture, Imp. University 
of Tokyo. 

J. comp. Path. — ^Journal of Comparative 
Pathology and Therapeutics. Edinburgh, 
London. 

J. C. S. — Journal of the Chemical Society. 
London. 

J. Elisha Mitchell sci. Soc. — Journal of the 
Elisha Mitchell Scientific Society. Chapel 
Hill, N.C 

7. exp. Med. — Journal of Experimental 
Medicine. New York. 

7. For. —Journal of Forestry. Washington. 

7. gen. Chem., Moscow — Journal of Gene- 
raf Chemistry. Moscow. 

7, Indian chem. Soc. — ^Journal of the 
fadian Chemical Society. Calcutta. 
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J. Indian chetn. Soc. industr. Edn. — Journal 
of the Indian Chemical Society. Indus- 
trial and News Edition. Calcutta. 

J, Indian Inst, Set. — Journal of the Indian 
Institute of Science. Bangalore. 

J, Indian med. Ass. — Journal of the Indian 
Medical Association. Calcutta. 

/. indusir. Engng Ghent. — Journal of 
Indu.strial and Engineering Chemistry. 
Easton, Pa. 

J Instn Ghent. India — Journal and Pro- 
ceedings of the Institution of C'hcnnsts 
(India). Calcutta. 

J. int. Soc. Leaih. Ghent . — ^Journal of the 
[nternational Society of Leather Trades 
Chemists. London. 

J. Linn. Soc, (Bot.) — Journal of the 
Linncan Society (Bbtany). I.ondon. 

J Malaria Inst. India — Journal of the 
Malaria Institute of India. Calcutta, 
Mysore For. Assoc. — Journal of the 
My.sore Forest Association. Mysore. 

J Mysore Vnkf. — Journal of the My.sore 
University. Mysore. 

./. Nuir. — Journal of Nutrition. Baltimore. 

./ Okayama med. Soc. — ^Journal of the 
Okayama Medical Society. Oka3^ama. 

./. Pharmacol. — ^Journal of Pharmacology 
and Experimental Therapeutics. Balti- 
more. 

J, Pharm, Anvers. — ^Journal de pharmacie. 
Anvers. 

./. pharm. Belg. — ^Journal de pharmacie dc 
Belgique. Bruxelles. 

Pharm. Ghim., Paris — Journal dc phar- 
macie et de chimie. Paris. 

J. Pharm., Land . — Journal of Pharmacy 
and Pharmacology. London. 

J. pharm. Soc. Japan — Journal of the 
Pharmaceutical Society of Japan. 
Tokyo. 

I. Physiol. — ^Journal of Physiology. London, 
and Cambridge. 

I. prakt. Ghent. — ^Journal fur praklische 
chemie. Leipzig. 

J. roy. Soc. N.S.W. — Journal and Proceed- 
ings of the Royal Society of New South 
Wales. Sydnc3^ 

J. set. industr. Res. — ^Journal of Scientific 
and Industrial Research. Delhi. 

J. Soc. chem. Ind. Land. — ^Journal of the 
Society of Chemical Industry. London. 

J. Soc. phys.^chim. Journal of the 

Russian Physical and Chemical Society. 


It. Publ. Gommonw, agric. Bur. — Joint 
Publications. Imperial (Commonwealth) 
Agricultural Bureaux. Aberystwyth. 

J. Univ. Bombay — Journal of the Univer- 
sity of Bombay (a) Biological Sciences; 
(b) Physical Sciences. 

J. Wash. Acad. Set. — Journal of the 
Washington Academy of Sciences. 
Washington. 

Kew Bull. — Kew Bulletin. Royal Botanic 
Gardens. Kew. 

KJiim. ref. Zh. — Khimicheskii Referativnii 
Zhurnal. Moscow. 

Klin. B V//r.— 'Klinische Wochcuschrift. 

Berlin. 

Koninkl. Ned. Akad, JPetcnscJiap , Proc . — 
Kcminklijkc Nederlandse Akadcmie van 
Wctcnschappen, Proceedings. 

Lancet-' Lancet. London. 

Liebigs Ann. — Liebigs Annalcn der Clicmie. 
Leipzig. 

Lijecn. Vijesn. — Lijecnicki Vijesnik. u 
Zagrebu. 

Madras agric. J — ^Madras Agricultural 
Journal. Madras. 

Malay, agric. J. — Alalayaii Agricultural 
Journal. Kuala Lumpur. 

Medcd. PlTuin, Batavia — Medcdcclingcn 
uit’sLands Plantenluin. Batavia. 

Med. Klinik — Mcdizinisclic Klinik. Wien. 

Med. Mschr. — Medizinische Monatsschrift. 
ZeiUclirift fur allgemeinc Medizin und 
Tlierapie. 

Med. Welt. — Mcdizinisclic Welt. Berlin. 

Merck's Merck’s Jahresbcridit uber 

Ncucrungen auf d. Gcb. d. Pliarmako- 
therapie U. Pharmazie. Darmstadt. 

Mfg. Ghent. — Manufacturing Chemist. 
London. 

Mh, Ghent, — Monatscheftc fur Chemie und 
verwandte Teile andcrer Wissenschaften. 
Wien. 

Milchzv. Forjr/i.— Milchwirtschaftliche For- 
schungen. Berlin. 

Misc. Bull, imp. Goun. agric. Res. India— 
Miscellaneous Bulletins. Imperial (In- 
dian) Council of Agricultural Research, 
India. Delhi. 

Mitt, naturf. Ges. Bern. — ^Mitteilungen der 
Naturforschenden Gesellschaft in Bern. 
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Natural appl. Set. Bull. — Natural and 
Applied Science Bulletin. University of 
the Philippines. Manila. 

Nature, Land. — Nature. London. 

Ned. Tijdschr. Pharnt. Chem. Toxic . — 
Nederlandsch tijdschrift voor pharmacic 
chemie en toxicologie. S’ Gravenhage. 

Oil Fat Industr. — Oil and Fat Industries. 
New York. 

Oil & Soap — Oil and Soap. Chicago. 

Onderstepoort J. vet. Sci. — Onderstepoort 
Journal of Veterinary Science and 
Animal Industry. Onderstepoort, Pre- 
toria. 

Ost. Apothker. Ver. — Osterreichische Apo- 
theker-Zeitung. 

Ost. hot. Z. — Osterreichische botanische 
Zeitschrift. Wien. 

Pacif. Sci. — Pacific Science. Honolulu. 

Parfum. mod. — Parfumerie modcrnc. Paris. 

Parfums de Fr. — Parfums de France. 
Paris. 

Patna Univ. J. — Patna University JournaL 
Patna. 

Perfum. essent. Oil Rec. — Perfumery and 
Essential Oil Record. London. 

Pfianser — Pflanzer. Zeitschrift fur Land 
-u. Forstwirtschaft in Deutsch-Ostafrika. 
Dar-es-Salam. 

Pharnt. Acta Helvet. — Pharinaceiitica Acta 
Helveliae. Zurich, 

Pharmacie — Pharmazie. Berlin. 

Pharnt. Ind., Berl. — Pharmazeutische Indus- 
trie. Berlin. 

Pharnt. J. — Pharmaceutical Journal and 
Pharmacist. London. 

Pharm. /. Trans. — Pharmaceutical Journal 
and Transactions. London. 

Pharm. Mh. — Pharmazeutische Monatshefte. 
Wien. 

Pharm. Post — Pharmazeutische Post. Wien. 

Pharm. Pr. — Pharmazeutische Presse. Wien. 

Pharm. Rev. — Pharmacological Reviews. 
Baltimore. 

Pharm. & Toxic. — Pharmocology atid Toxi- 
cology. Moscow. 

Pharm. Weekhl, — ^Pharmaceutisch weekblad 
voor Nederland, Amsterdam. 

Pharm, Zentralh. — Pharmazeutische Zentral- 
halle f. Deutschland. Dresden. 

Pharm. Z. Russland — ^Pharmazetische Zit- 
schrift fur Russland. 


Pharm. Ztg, Berl. — Pharmazeutische Zeh 
tung. Berlin. 

Philipp. Agric. — Philippine Agriculturist. 
Los Banos. 

Philipp. J. Sci. — Philippine Journal of 
Science. Manila. 

Prakt. Akad. A then. — Praktika tes Aka- 
demias Anthenon. 

Pr. med — Presse medicale. Paris. 

Proc. Acad. Sci., Unit. Prov. — Proceedings 
of the Academy of Sciences of the United 
Provinces of Agra and Oudh. Allahabad. 
Proc. Amer. Soc. hort. Sci. — Proceedings. 
American Society for Horticultural 
Science. College Park, Md. 

Proc. chem. Soc. Lond. — Proceedings of 
the Chemical Society. London. 

Proc, imp. Acad. Japan. — Proceedings of 
the Imperial Academy (of Japan). 
Tokyo. 

Proc. Indian Acad. Sci. — Proceedings of the 
Indian Acadamy of Science. Bangalore. 
Proc. Indian Sci. Congr. — Proceedings of 
the Indian Science Congress. Calcutta. 

Proc. Lenin Acad, agric. Sci. — Proceedings 
of the Lenin Academy of Agricultural 
Sciences of the U.S.S.R. 

Proc. nat. Acad. Sci. India — Proceedings 
of the National Academy of Sciences, 
India. Allahabad. 

Proc. nat. Inst. Sci. India — Proceedings of 
the National Institute of Sciences of India. 
Calcutta. Delhi. 

Proc. R. Irish Acad . — Proceedings of the 
Royal Irish Academy. Dublin. 

Proc. roy. Soc. — Proceedings of the Royal 
Society. London. 

Proc. Soc. biol. Chem. India — ^Proceedings 
of the Society of Biological Chemists, 
India. Bangalore. 

Proc. Soc. exp. Biol, N.Y. — Proceedings 
of the Society for Experimental Biology 
and Medicine. New York. 

Puerto Rico J. puhl. Hlth — Puerto Rico 
Journal of Public Health. San Juan. 

Quart. J. Indian Inst. Sci. — Quarterly 
Journal of tlie Indian Institute of Science. 
Bangalore. 

Quart. J. Pharm. — Quarterly Journal (and 
yearbook) of Pharmacy and Allied 
Sciences (and Pharmacology). London, 
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Rass. econ. colonie Italy — Rassegna econo- 
mica delle colonic (Italy). 

Rcc, Trav, chim, Pays-Bas — Recueil des 
travaux chimiques dcs Pays-Bas et de 
la Belgique. Lcydc. 

Rep. Bd sci. Adv. India — Report of the 
Board of Scientific Advice for India. 
Calcutta. 

Rep, Cacao Res. Trinidad — Report. Cacao 
Research. Imperial College of Tropical 
Agriculture. Port of Spain. 

Report. Pharm. — Repertorium dcr Phar- 
mazie, Berlin. 

Rep. gen. Chim, appl. — Repertoire general 
de chimie pure et applicquee. Paris. 

ReP. Hung, agric. Exp. Sla. — Report of 
the Plungarian Agricultural Experiment 
Stations. Budapest, 

Rep. Indian Mus. — Report of the Indian 
Museum, Natural History Section. 
Calcutta. 

Rep. Mysore agric. Dep. — Report of the 
Department of Agriculture, Mysore. 
Bangalore. 

Rep. Pharm. — Repertoire de pharniacie et 
Archives de pharniacie. Paris. 

Rep. P.R. agric. Exp. Sta. — Report I’orto 
Rico (Federal) Agricultural Experiment 
Station, Mayaguez. Washington. 

Rep. Sch. trap. Med. Calcutta — Report. 
School of Tropical Medicine. Calcutta. 

Rep. vet. Res. S. Afr. — Report on (of 
Director of) Veterinary Research (Series). 
Department of Agriculture, Union of 
South Africa. Pretoria. 

Rev. Asoc. med. argent. — Revista de la 
Asociacion medica argentina. Buenos 
Aires. 

Rev. din. esp . — Revista clinica esparola. 
Madrid. 

Rev. esp. Fisiol. — Revista cspanola dc 
fisiologia. Barcelona. 

Rev. Fac. Cienc. quim. La Plata — Re- 
vista de la Facultad de ciencias quimi- 
cas (de quimica y farmacia). La 
Plata. 

Rev. filip. Med. — Revista filipiiia de medi- 
cina y farmacia. Manila. 

Rev. Flora med. — Revista da flora medi- 
cinal. Rio de Janeiro. 

Rev. Inst, bact., B. Aires — Revista del 
Institute bacteriologico, Buenos Aires. 

Rev. med. lat.-amer. — Revista medica latino- 
americana. Buenos Aires. 

62 


Rev. quim.-farm., Santiago^-Revista 
quimico-farmaceutica. Santiago de Chile. 

Rev. Quim. industr., Rio de J. — Revista de 
quimica industrial. Rio de Janeiro. 

Rev. siidamcr. Endocr. — Revista sudamc- 
ricana dc endocrhiologia, immunologia 
y quimioterapia. Buenos Aires. 

Riv. ital. Essence — Rivista italiana delle 
essenze c profumi. Milano. 

Roccn. Chem. — Roeznik Chcmji. Warszawa. 

A, Afr. J. med. Sci. — South African Jour- 
nal of Medical Sciences. Johannesburg. 

.9. Afr. J. Sci. — South African Journal of 
Science. Cape Town. 

Schimmel Rep. — Reports on h'.sscntial Oils, 
Synthetic Perfumes, etc. Schimmel & 
Co., Miltitz-Leipzig. 

Schiveis. ApothZtg. — Schweizerischt Apo- 
thekerzeitung. Zurich. 

.^chweic. med. Wschr. — Schweizerisclie 
mcdizinische Wochenschrift. Basel. 

Sci. & Cult. — Science and Culture. Calcutta. 

Science — Science. New York. 

Sci. Pap. Inst. phys. chem. Res. Tokyo-- 
Scientific Papers of the Institute of 
Physical and Chemical Research. Tokyo. 

Sci. pharm. — Scientia pharmaceutica. Wien. 

Sci. Rcc., Chungking — Science Record. 
Chungking. 

.Sci Technol. China — Science and Techno- 
logy in China. Nanking. 

Seifensiederztg — Seifensiederzeitung. Augs- 
burg. 

Semana med. B. Aires — Semana medica. 
Buenos Aires. 

Soap sanit. Chem. — Soap (and Sanitary 
Chemicals) , New York. 

Sovetsk, vrach. Zh. — Sovietskii Vrachebnyi 
Zhuriial. Moscow, Leningrad. 

Soviet. Med., Sovietskaya Medit- 

sina. Moscow. 

Soviet Plant Ind. Rec. — Soviet Plant Indus- 
try Record. Moscow, Leningrad. 

Trans. Bose Res. Inst. — Transactions of 
the Bose Research Institute. Calcutta. 

Trans, chem. Soc. — Transactions of the 
Chemical Society. London. 

Trans, roy. Soc. trap. Med. Hyg. — Transac- 
tions of the Royal Society of Tropical 
Medicine and Hygiene. London. 
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Trav, Lab. Biogeochim, USS.R.^-Tmdy 
Biogeokhimicheskoi Laboratorii. Aka- 
(lemia Nauk U.S.S.R. Leningrad. 

Trib. /am.— Tribuna farmaceulica. Curitiba, 

Trap. Agriculturist— TTO[)\c’dl Agriculturist 
and Magazine of the Ceylon Agricultural 
Society. Peradeniya. 

Trap. Dis, J9w//.— Tropical Diseases Bul- 
letin. London, 

Trud, nauch. khim.-farm, Inst. Mask . — 
Trudy Natichnovo Khimiko-Farmalscvtir- 
cheskovo Instituta. Moscow. 

Univ, Allahabad Allahabad Univer- 

sity Studies. Allahabad. 

Vet. /.—Veterinary Journal. London. 

West. J. .Swr(7.— Western Journal of Sur- 
gery, Obstetrics and (gynecology, Port- 
land, Ore. 


IViad. /am— Wiadomosci Farmaccutyezne. 
Warszawa. 

Wien, nied, Wschr.— Wiener medizinische 
Wochenschrift. Wien. 

Yearb. P/wm— Yearbook of Pharmacy. 
London. 

Z. allg. ost. ApothVer.—Zeiischrih dcs 
Allgcmcincn Ostcrreichischen Apothe- 
kervercins. Wien. 

ZbI. P//y.9fa/.— Zcntralblatt fur Physiologic. 
Leipzig. 

Z. .gcs. exp. Zeistchrift fur die ges- 

amte cxperimcntelle Medizin. Berlin. 

Zh. prikl. Khim, Mask . — Journal Prikladnoi 
Khimi. Moscow. 

Z. Untersneh. Lebensmitt . — Zcitschrift fur 
Unlcrsuchung der Lcbcn.smittel. Ber- 
lin. 

Z. Vitaminforsch.—Zciisclmlt fur Vila 
minforschung. Bern. 



ABBREVIATIONS USED 


Abortifacient 

abort! f. 

Absorbent 

absorb. 

Alkaloid 

alk. 

Alterative 

alter. 

Atnenorrhoea 

amenor. 

Amorphous 

amorph. 

Antibilious 

antibil. 

Anthelmintic 

anthclm. 

Antidote 

antid. 

Antidysentcric 

antidysen. 

Antilithic 

antilith. 

Antimalarial 

antimal. 

Antiperiodic 

antiper. 

Antiphlegmatic 

antiphlegm. 

Antiphlogistic 

antiphl. 

Antipyretic 

antipyr. 

Antiscorbutic 

antiscor. 

Antiseptic 

antisep. 

Antispasmodic 

antisp. 

Antisyphilitic 

antisyp. 

A])erient 

aper. 

Aphrodisiac 

aphrodis. 

Arabic 

Arab. 

Aromatic 

arom. 

Astringent 

astrin. 

Bengal 

B. 

Bombay State 

Bo. 

Bronchitis 

broncht. 

Burma 

Burm. 

Carminative 

carmin. 

Catarrhal 

catar. 

Cathartic 

catli. 

Cholagogue 

cholag. 

Chronic 

cbr. 

Constipation 

constip. 

Deccan 

Dec. 

Decoction 

decoct. 

Demulcent 

demulc. 

Deodorant 

deod. 

Diaphoretic 

diaphor. 

Diarrhoeia 

diar. 

Digestive 

digest. 

Diuretic 

diur. 

Dysentery 

dysen. 

Dysmenorrhoea 

dysmen. 

Dyspepsia 

dyspep. 

Emmenagogue 

emmen. 

Emollient 

emol. 

Essential oil 

essen. oil. 

Expectorant 

expect. 

Febrifuge 

febge. 


Galactagoguc 

galact. 

Glycoside 

glued. 

Gonorrhoea 

gonor. 

Hindi 

H. 

Haematuria 

haemat. 

Haemorrhage 

haemor. 

Indian B'azars 

Ind. baz. 

Indigestion 

indign. 

Inflammation 

in flam. 

Irritant 

irrit. 

Kanarese 

Kan. 

Kashmir 

Kash . 

Lactagoguc 

lactag. 

Laxative 

laxt. 

Leiicorrhoca 

Icucor. 

Madras Stale 

M. 

Malayalam 

Mai. 

Materia medica 

mat^ mod. 

Menorrhagia 

inenor. 

Madhya Pradesh 

M. P. 

Mucilage 

mucil. 

Nepal 

Nep. 

Nutritious 

nutri. 

Punjab 

P. 

Persian 

Pers. 

Phlegmatic 

phlegm. 

Purgative 

purg. 

Reference 

ref. 

Refrigerant 

re frig. 

Resolvent 

resolv. 

Restorative 

restor. 

Rheumatic 

rheum. 

Rubefacient 

rubft. 

Sanskrit 

S. 

Santhal 

Santh. 

Sialogogue 

sialog. 

Singhalese 

Sing. 

Stimulant 

stim. 

Stomachic 

stomch. 

Substitute 

subst. 

Synonym 

syn. 

Tamil 

Tam. 

Telegu 

Tel. 

Toxic 

tox. 

Uttar Pradesh 

U. P. 

Variety 

var. 

Vernacular 

vern. 

Veterinary 

vet. 

Vesicant 

vesic. 



SECTION I 


VEGETABLE, INORGANIC AND ANIMAL PRODUCTS, COMMONLY 
USED IN UNANI AND AYURVEDIC SYSTEMS OF MEDICINE 

A. VEGETABLE PRODUCTS 

[For detailed description of plants marked ivith 'asterisks refer to Parts 11 & 111 and 
^asterisk* zvithin the text denote drugs zvhosc investigation is likely to be useful] 

ABROMA (Sterculiaccae) 

*A. AUGUSTA Linn. f. 

ABRUS (Leguminosac) 

*A. TRECATOUIUS Liim. 

ABUTILON (Malvaceae) 

A. iNDicuM (Linn.) Sw. syn. A. indicum G. Don. K—Khanghi; B.—Potari; Bo.—Kangori; 
S.—Kankaii; Tam. — Paniyarattutti; Tel. — Tutturubenda. Leaves — demulc. Bark— 

astrin., diur. Infusion of roots— in fevers. Seeds— aphrodis., laxt., demulc. Mucil., 
asparagin (Dymock, Warden & Hooper, I, 209; Pfianzer, 1909, 8). Throughout the 
hotter parts of India. 

ACACIA (Leguminosae) 

A. ARARicA Wind. ll.--Kikar; B.— Babul; Bo.— Babhula, Kikar; S.—Babbula; 
Tam.— K'arw velum; Td.—Nallatumma. Gum— in diar., dysen., useful in diabetes mclli- 
tus. Bark — ^astrin., demulc. Leaves and fruits contain tannin 32% (Arch. Pharm., 
Berl, 1910, 171) ; fruit contains tannin 41.7% (Bull imp* Inst. Lond.^ 1930, i). 
Naturalized in all parts of India, indigenous to Sind and the Deccan. 

A. cAiECHU Willd. S.—Khadira; H.— A 7 miV; Bo— Khaderi; B.—Kuth; T^m.— Karan- 
galli; Ttl—Khadiramu. Bark— astrin. Catechin, catechutannic acid, tannin (Proc. 
Clmn. Soc. Land., 1902, 139; 1904, 171; 1905, 398) ; wood contains a, p and y-catechin 
(/. Indian Chem. Soc.j 1930, 279; 1931, 143); 1 -epicatechin (J. Sci, Industr. Res., B 
1948, 59). Punjab, N.W. Himalayas, Madhya Bharat, Bihar, Ganjam, throughout the 
Konkan, S.M, country, Deccan. 

A. CONCINNA DC. B.-Ban-ritha; B<).Shika; H^—Ritha; S.Saptala; Tdim.—Shikai; 
Tel. — Shikaya. Pods — uper., expect., emetic. Leaves — cath., in biliousness. Saponin, 
alk. (Arch. Pharm\j Berl, 1905, 247). Tropical jungles throughout India, especially 
in the Deccan. 

A. FARNESiANA Willd. S.—Afimaedah; }l.—Gand-babul; B.-Guya-babula; Bo.— Deobabul; 
Tzm.—Kasturivel ; Tel. — Kasturiiumma. Bark— astrin., demulc. Essen, oil (Schim- 
mel Ber., 1901, April, 16; 1903, April, 16; 1904, April, 21) ; pods 23% tannin (Kurkill, 
I, 21). Throughout India, often planted in gardens. 

A. SENEGAL Willd. Bo— Khor ; Rajasthan— ; S.—Svetakhadira. Gum— demulc., 
cmol., internally used in inflam, of intestinal muco.sa, externally to cover inflamed 
surface, such as burns, sore nipples, etc. Punjab, Rajastlian, Sind, Baluchistan. 

A. suMA Buch.'Ham. syn. A. suma Kurz. B.—Saikanta ; S.—Shami ; Td^m.—Kovil ; 
Bark— astrin. yields gum. Bengal, Bihar, W. Peninsula. 

ACALYPHA (Euphorhiaceae) 

A. FRuncosA Forsk. Deccan & Ttl—Chinni; Tam.— Sinwt. Leaves— stomch., in dyspep., 
alter, and attenuant. S. India, Madras, Pondicherry, Mysore, Carnatic. 
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ACHYRANTHES (Amaranthaceae) 

A. ASPERA Linn. H. Lctiji^cij ■ — Apang^ P. — Kuifi, S. — Apafnarga' Tatn. — Nayurivif 
Ttl—Utfareni. Plant— pungent, purg., diur., in dropsy, piles, boils, skin eruptions, colic, 
snake-bite. Infusion of roots— astrin. Seeds — emetic, in hydrophobia {Chem. Navs, 
1891, 147; Pharm, J., 1888; 946). Throughout India up to 3,000 ft. as a weed, 
Baluchistan. 

ACONITUM (Ranunculaccac) 

*A. HETEROPHYLLUM Wall. 

*A. NAPETXUS Linn. 

ACORUS (Araccae) 

♦A. CALAMUS Linn. 

ACTINIOPTERJ S (Polypodiaccac) 

A. niCHOTOMA Btedd. Bo. — Mayursikha; H. — Morpankhi; S. — Mayurshiklta. Plant— tised as 
a styptic and anthelm. Throughout India, especially the Peninsula, in dry rocky places, 
below 4,000 ft. Common in the Nilgiris up to 2,000 ft. and in Kumaon. 

ADANSONIA (Bombacaccae) 

A. DiGiTATA Linn. H. & Bo. — Gorakh-amli; S. — Gorakshi; Tam. — Papparappuli; Tel. — 
Simachinia. Fruit pulp — aper., dcmulc., astrin., in dysen. Leaves — used as diaphor. and 
as a prophylactic against fevers in Africa. Adansonin ( IVehmcr, II, 765 ; /. Soc. 
Chem. Ind. Lond., 1913, 778). A native of tropical Africa, occasionally cultivated in 
.some parts of Uttar Pradesh, Bihar, Bombay and Madras. 

ADHATODA (Acanthaceae) 

*A. VAsiCA Nees 

ADIANTUM (Polypodiaceae) 

A. LUNULATUM Buriii. H. & Bl — Kali-jhant; Bo. — Ilansraj; S. — Hansavati. Used in fever 
and erysipelas. Throughout N. India in moist places, S. India very common on western 
side in the plains and lower slopes of hills. 

AEGLE (Rutaceae) 

*A. MARMELos Corr. 

AILANTHUS (Simarubaceae) 

A. EXCEL.SA Roxb. H. &. Marathi — Maharukha; S. — Mahammha; Tam — Peruppi; Tcl. — 
Peddamanu; Mai. — Maltipongilyam. Bark — aroni., used for dyspeptic complaints, tonic, 
febge., expect, antisp., given in clir. broncht. and a.sthma, used as astrin. in diar. and 
dysen. Bark and leaves — tonic, used especially in debility after child-birth. AilcUitic 
acid {Pharm, J., 1895, 345)- Bihar, Chota Nagpur, Madhya Pradesh, forests of Gan- 
jam, Vizagapatam and Deccan. 

ALANGIUM {Alangiaceae) 

♦A. LAMARCKii Thwaites; see A. salviifolium (Linn, f.) Wang. 

ALBIZZIA (Leguminosae) 

A. LEBBTXK Benth. S. — Shirisha ; H., B. & Bo.— Vim ; Tzm.—Vagai ; Tal—Dirasana, 
Plant— in snake-bite and scorpion-sting. Bark and seeds— astrin., given in piles and 
diar., tonic, restor. Root bark — in powder form used to strengthen gums. Leaves 
in night-blindness. Gum, saponin and tannin (Wehmer, I, 485)- Thioughout India, 
ascends to 4,000 ft. in the Himalayas, usually planted. 

A. ODORATissTMA Benth. H. — Kala siris; B.—Kakur siris; Marathi — Chikimda; Tam.— 
Karuvagei; Tel— CJiinduga; S.—Svetashirisha. Bark— applied externally is considered 
efficacious in leprosy and inveterate ulcers. Leaves — boiled in ghee used as remedy 
for cough. Gum (Wealth of India, I, 44). Throughout India, up to 
the sub-Himalayan tract. 

ALHAGI {Leguminosae) 

A. PSEUDALHAGi (Bieb.) Desv. syn. A, camelorum Fisch. ; A. maurorum Baker. B. — DulaL 
lahah ; Pi,—Jawasa ; Pevs,—Kharebuz ; S.—Durlabha ; Tel— Tellaginiya. Plant— laxt., 
- diur., expect. Infusion — diaphor. Oil from leaves — ^used for rheumatism. Flowers — 
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used for piles. Manna {Pharm. 1912, 35(4) 39i ; J- Chem, Soc., 1885, 943; J. Amer, 
Chem. Soc., 1918, 1456; Chem, Abstr,, 1937, 3104). S.M. Country, Gujarat, Sind, Balu* 
chislan, Punjab, Uttar Pradesh, Rajasthan. 

ALLIUM (Liliaccac) 

A. CEPA Linn. S. — Palandu; H. — Piyas; B. — Piyaj; Bo. — Kanda; Tel. — Nirulli; Tam.— 
Irnlli, Vengayam. Bulbs— stim,, diur., expect, aplirodis., emmcn., in flatulence and 
dyscn. lessen, oil and organic sulphides {Pharm. Ztg. Berl , 1903, 315; Schimmel 
Per., 1889, April, 44; Arch, Pharm, Berl., 1892, 4,^) ; scales contain catechol and proto- 
catechuic acid (/. Biol, Chem., 1933, 379; Chem. Zbl, 1933, II, 3299); cssen. oil 0.05% 
of whole plant (Parfums de Fr., 1937, 228; Chem, Abstr., 1938, 727) ; contains a heart 
slimiilant, increases pulse volume and frequency of systolic pressure and coronary flow, 
stimulates intestinal smooth musculature and uterus, promotes bile production and 
reduces blood sugar Merck’s Jber., 1936, 102; Chem. Abstr., 1937, 3194) ; chief consti- 
tuent of the crude oil is allyl-propyl disulphide (/. agrtc. Res., 1935, 847) ; fresh ex- 
j)rcsscd juice moderately bactericidal {Chem. Abstr., J94T, 2627, 2552). Extensively 
cultivated all over India. 

*A. SATIVUM Linn. 

ALOE (Liliaceae) 

* A. BARBADENsis Mill. syn. A. vera Toiirii. ex Linn. 

♦A. iNDicA Roylc; see A. barbadensis Mill. 

ALPINIA (Zingiberaceae) 

♦A. galanga Willd. 

A. officinarum Hance H. — Kulinjan; B. — Sugandha bacha. Rhizomes — stomch., stim., 
carmin. Essen, oil, galangin (Pharm. J., Trans., 1884, 208) ; cssen. oil (Schimmel 
Ber., 1890, April, 21; Gass, chiin, ital, 1900, 327). A native of China. 

ALSTONIA (Apocynaceae) 

♦ A. scHOLARis R. Br. 

ALT I NGI A (TIa mamelida ceae) 

A. EXCELSA Noronha If. — Silaras; Tam. — Neriyurishippal; Tel. — Shihmisamii; S. — Silhasara; 
Assam — Jutuli. Resin — carmin., expect., stomch., antiscor., applied in scabies and 

leucoderma. Bcnzaldchydc, cinnamic aldehyde (Arch. Pharm., Berl, 1901, 506). 

Assam, Bhutan. 

A M OM U M (Zingiberaceae) 

A. subui.atum Roxb. S. — BriJiadacla; PI. & B. — Bara-clnchi; Tam.— Prnyayc/am ; Tel. — 
•Peddayclaki. Secd.s — stomch., useful in neuralgia, used in gonor. as aplirodis., antid. to 
scorpion-sting and snake-bite. Oil from seeds — arom., stim., stomch., applied to eyelids 
to allay inflam. PPseen. oil. Cultivated in swampy places along the sides of mountain 
streams in Nepal, Bengal, Sikkim and Assam. 

AMORPHOPHALLUS (Araccae) 

A. campanueatus (Roxb.) Bl. S. — Ar.?aghna; Bo. — Jungli suran; B. — 01 ; PI. — Zamin- 
kand; I'am. — Karnaikilangu \ Tel. — Kanda; Mai. — Chena. Tuber — stomch., tonic, restor., 
carmin., in piles and dysen., when fresh acts as an acrid stim. and expect, and much 
used in acute rheumatism. Enzyme (J. Indian Chem. Soc., 1944, 223). Cultivated 
largely throughout the plains of India. 

ANACYCLUS (Compositae) 

A. PYRETHRUM DC. S.-Akara-korava; H., B. &. Bo.—Akarakara; M.—^Akkirakaram. 
Cordial, slim., sialog., in rheumatism. Essen, oil, pellitorine or pyrethrin (Chem. News 
1895, 94, 100; Ber. dtsch. chem. Ges., 1927, 2284; 1928, 246; J. chem. Soc., 1930, 6).* 
Indigenous to North Africa, whence it has been introduced into South Europe. 

ANAMIRTA (Menispermaceae) 

A. coccuLUS (Linn.) W. & A. syn. A. paniculata Colebr. Bo.-^Kakaphala ; H., S. & 
Gujarati — Kakonari; B. — Kakamari; Mai. — Garaphala; Tel. — Kakamari, Koditige. Plant 
— fish poison. Seeds— in night sweats of phthisis. Ointment prepared from drupes— 
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used as insecticide, to destroy ])ediculi and clir. skin diseases. Picrotoxin, coccnlin, 
anamirtin {Ber. dtsch, chem, Ges., i88i, 817 ; i8g8, 2958 ; Chem. Ahstr , 1942, 2348 ; 
Wehmer, I, 333 ; J. Aimer. Chem. Soc., 1935, in) ; pericarp— alks. mcnispcrminc and 
paramenispcrminc, both pharmacologically inactive, toxicity due to picrotoxin (Henry, 
I939» 366) * Khasia Hills, Orissa, E. B'engal, Deccan ((uddapali, klalal)ar and Mysore). 

ANDROGRAPHIS (Acanthaccae) 

*A. PANICULATA NcCS 

ANTSOCHILUS (Labiaiac) 

A. CARNOSUS Wall. H. — Panjiri-ka-pat; Bo. — Kapurli; Dec. — Panjirikapatta ; Mai. — 

Patukurkka; Tel. — Karpiiravalli; Tam. — Karp pur avalli. Plant — stim., expect., useful 
in cough of children. Juice of fresh leaves — cooling, mixed with sugar-candy given 
for coughs and colds. I'.sscn. oil. W. Himalayas, Bengal, Madhya l^liarat, N. Ci rears, 
Deccan, Carnatic. 

ANOGEISSUS (Combretaceae) 

A. LATiFOLiA Wall. H. — Bakla, Dhaura; B. — Dhaoya; Bb. — Dhavada; S. — Dhava\ Tam. — 
Vellaynaya ; Tel. — Chirimanu ; Mai. — Marukinchiram. Bark — bittci , astrin. I’lant— in 
scorpion-sling and snake-bite. Tannin (Bull. imp. Inst., Land., JQ29, 452; 1931, 137); 
yields gum which is a good subst. for gum arabic (Martindale, 1 , 2) ; gum is chiclly 
built up of pentoses and galactose (Wehmer, 1 , 824). Common in dry deciduous 
forests throughout India cxcci)t K. Bengal and Assam. J'oiind in the suh-Himalayaii 
tract from the Ravi to Nepal, B'ihar, ("hota Nagpur, Madhya Bharat and southwards 
to Ceylon. Ascends to 4,000 ft. in the Himalayas and the .Sotith Indian hills. 
ANTHOCEPHALUS (Rubiaceae) 

A. CADAMBA Miq. see A. indicus A. Kich. 

A. INDICUS A. Rich. syn. A. cadamba Miq.; Nauclca cadamba Roxb. S., Bo. & B.—Kadamba: 
Tam. — VcUai- cadamba; Tel. — Kadambamur. Ikirk — tonic, febg., astrin., in snake-bite. 
Decoct, of leaves — used as gargle in cases of aphlbae and stomatitis. Princi])lc similar 
to cinchotannic acid. Sub-Himalayaii tract from Nepal eastwards to Ihirma, and in 
south in N. Circars and W. Ghats. 

- APIUAf (Umbelliferae) 

A. GRAVEOLENS Limi. S. — Ajamoda; H. — Ajmiid; B. — Cham, Randhuni; S. India — Ajmod. 
Root — alter., diur., given in anasarca and colic. Seeds — stim., cordial, tonic, carmin., 
diur., emmen., as antisj). used in broncht., asthma and for liver and spleen diseases. 
Essen, oil, glued., apiin (Schimmcl Ber., i(X)9, Oct., 105; 1910, Ai>ril, 95; Ann. Chim. 
(Phys.), 1843, 250) ; contracts gravid and virginal uteurs (Merck’s .Jber., 1936, 102; 
Chem. Abstr., 1934, 3149) ; fruits yield 2-3% of a pale yellow volatile oil which consists 
of d-limoiiene 60, c?-selineiie 10, sedanonic acid anhydride 0.5, and sedanolide 2.5 — 
(Finnemore, 644; Wehmer, II, 876). Foot of the N. W. Plimalayas and outlying hills 
in the Punjab and Uttar Pradesh. 

AQUILARIA ( Thymelaeaceae) 

A. AGALLOCHA Roxb. S. &. B. — Agaru; Bo. — Hindiagara; H. & Tam.— Agar ; Tcl—Agru. 
Wood — stim., carmin., tonic, aphrodis., astrin. in diar. and vomiting, in snake-bite. 
Eseen. oil (Perfum. cssent. Oil Rec., 1927, 139; Schimmcl Ber., 1928, 3). E. Himalayas, 
Bhutan, parts of Bengal and particularly in Assam on the hill forests of Kha.sia, 
Garo, Naga, Cachar and Sylhet. 

ARECA (Pahnae) 

*A. MEXiCANA Linn. 

ARGEMONE ( Papaveraceae) 

♦A. MEXICANA Linn. 

ARGYREI A ( Convolvulaceae ) 

A. SPECIOSA Sweet S3m. Lettsomia nervosa Roxb. H. — Samandarka-pat; B. — Bichtarak; 
Bo. — Guguli. Root — alter., tonic, useful in rheumatism. Leaves — entiphl., use<| in skin 
diseases (Murray, Drugs of Sind). Fatty oil (/. Indian chem. Soc,, 1947, 83). 
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Throughout India (except in dry western regions) up to an elevation of i,oooft., often 
cultivated. 

ARISTOLOCHIA (Aristolochiaccae) 

A. BRACTEATA Retz. S. — Dhumvapatra; H. — Kiramar; Bo. — Kidamari; Tam. & Mai. — 
Adutliinapalai; Td.-Adimuttada-gida. Plant— purg., anthclm., cmmen. Juice of 
leaves — applied to foul and neglected ulcers. Bruised leaf — mixed with castor oil 
applied to eczema on children’s legs. Decoct, of root — used for expelling roundworms. 
Volatile substance and alk. (Fharm, J., 1891-92, 551 ; Dymock, Warden & Hooper, III, 
163; Arch, exp. Path. Phamiak., 1891, 232; Henry, 1924, 376).* Bengal, Upper Gangetic 
Plain, Bundelkhand, Sind, Konkan, N. Circars, Deccan, Carnatic. 

♦A. TNDicA Linn. 

ARTEMISIA (Compositae) 

*A. maritima Linn. 

A. vulgaris Linn. S. — Nagadamani; H. — Nagadoima; B. & Bb. — Nagadona; Tam. — 
Mashibattiri, Machipairi; Tel. — Machipatri; P. — Tarkha. Herb — emmen., anthelni., 

aiiti.sp., stomch. Root — tonic, antisp. Infusion of leaves and flowering tops — administered 
ill nervous and spasmodic affections, in asthma and diseases of the brain. Essen, oil 
{Schimmcl Bcr., 1904, Aiiril, 97; 1913, April, 24; Bull, imp, Inst., Loud., 1913, 43b; 
/. Pharm. Soc., Japan, 1924, 510); adenin (/. Pharyn. Soc., Japan, 1933, 47; Chem. 
^bl., 1933, 1 , 3736) ; plant yields 0.2% volatile oil (Wehmer, II, 1244) J oil good 
larvicide and a feeble insecticide (J. Malar. Inst. India, 1940, 495) * 'J'hroughout the 
mountainous districts of India, ascending up to 5,000-12,000 ft. in the W. Himalaya.s, 
and up to 5,000-8,000 ft. in Sikkim and Khasia, Mt. Abu in Rajasthan and W. Ghats from 
Konkan southwards to Ceylon, 

ARTOCARPUS (Moraceae) 

A. HKTRROPHYLi.us Lain. syn. A. integrifolia Linn. f. S. & Tel. — Panasa; H. &. B. — 
Kathal, Kanthal; Bo. — Phanas; Tam. — Pilapalam. Leaves — used in skin diseases, antid. 
to snake-bite. Root — ^used internally in diar. Juice of plant — applied to glandular 
swellings and abscesses to promote suppuration. Unripe fruit — ^astrin. Ripe fruit — laxt. 
Wood yields colouring matter morin and cyanomaclui'in (Wehmer, I, 245; /. Ghent. Soc., 
1^95, 337; Proc. Cheyn, Soc., Lond., 1902, 139; 1904, 170); bark contains 3.3% tannin 
(Burkill, I, 255) ; crystalline steroketonc, artostenone isolated from the latex {Set. & 
Cult., 1935-36, 434 ; 1937-38, 57) ; artostenone has been converted to artosterone, a 
compound with highly androgenic properties {Indian J. med. Res., 1939, I7I)* Indigen- 
ous to India, probably the W. Ghats where it grows wild. Grown plentifully through- 
out the warmer parts of the country, especially in Bengal, Bihar and the Deccan. 
ASPARAGUS {LUiaceae) 

A. ADSCENDENS Roxb. II. &. Marathi — Safed musli; Bo . — Sapheia musali; Garhwal— 
Jhirna; Gujarati — Ujli musli. Roots — demulc., galact.. tonic, useful in diar., dysen. 
and general debility. Asparagin. Punjab and the Himalayas up to 5,3000 ft. 

A. RACEMosus Wind. S. & B.—Shatamuli; H.—Sataimr; Bo.— Satavari; T^m.—Shimai 

shadavari; Tel. — Challagadda; Mai. — Shatavali, Root — refrig., demulc., diur., aphrodis., 
antisp., alter., antidiar., antidysen., galact. and as demulc. in veterinary medicine. 
Throughout tropical and subtropical India, up to 4,000 ft. in the Himalayas, from 
Kashmir eastwards. 

ATROPA (Solanaceae) 

♦A. BELLADONNA Linn. 

AZADIRACHTA (Meliaceae) 

*A. INDICA A. Juss. syn. Melia asadirachta Linn. 

BALANITES (Simarubaceae) 

B. AEGYPTiACA (Linn.) Delile sym. B, roxhurghii Planch. S,—Ingudi; H. & B.—Hingan; 

Bo.— Hinganbet ; Tzm.—Nanjunda; Tel— Gan. Bark, unripe fruit and leaves— purg., 
antlielm. Seeds — expect., given in cough and colic. Plant— in snake-bite. Bark— used 
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as anlhelm. for cattle and its juice as fish poison. Saponin (Arch. Pharm., Bcrl, igoi, 
363) ; seed kernels — th saponin, a tetra-glycoside of a sapogenin ; acid hydrolysis gives 
nitogenin; it is an active haemolytic agent; toxicity for tadpoles similar to digitonin 
(/. Cliem, Soc., 1939, 800; Chem. Abstr., 1939, 6325). Drier parts of India from 
south-east Punjab and Delhi to Sikkim, Bihar, Gujarat, Khandesh and the Dccran. 

BALIOSPERMUM (Euphorbiaceae) 

B-. MONTANUM MucH.-Arg. S., H. & B.— Bo.-^Dantimul ; M?Ll-—Naka-danfi; Tam.-— 
Niradimuttu; Tel. — Nelajidi. Seeds — purg.. used externally as stim. and rubft., and in 
snake-bite. Root — cath., used in dropsy, anasarca and jaundice. Decoct, of leave.s — 
in asthma. Oil from seeds — hydrogogue cath., external application in rheumatism. 
Outer ranges of the Himalayas from Kashmir to Bhutan up to 3,000 ft., As.sam, 
Kliasia Hills, N. and E. Bengal, Bihar, from central and western India to Travancore. 

BAMBUSA (Gramineae) 

*B‘. ARUNDiNACEA Willd. ; sec B. BAMBOs Druce. 

BARRINGTONIA (Lecythidaceac) 

B. ACUTANGULA (Litin.) Gaertn. S. — DJiatriphala; B. — Hijal; H. — Hijjal; Bb. — Samundar- 
phal; Tam. — Kadappai; Tel. — Kadapa; Marathi — Pkvar; M. — Samulra-palkvn. Powdered 
seed — emetic, expect, and as snuff in headache. Bark, root and seed — fish iioison. Leaves 
and roots — bitter tonic. Root — cooling, aper. Juice of leave.s — in diar. Glucd.-saponin 
barringtonin (Pharni. IVeekbi, 1903, 729; Proc. Indian Sci. Congr., 1937, 390); bark 
contains 16% tannin (Indian Par. Leafl., No. 72, 1944, 5). C'ommtm in the sul)- 
Ilimalayan tracts, cast of the Jumna, in Bihar, Orissa, Bengal, A.ssam, Madhya 
Prade.sh and South India. 

BASSIA (Sapotaceae) 

♦B. LATiFOLiA Roxb. ; see Madhuca indica J. F. Gmel. 

BAUHINIA (Leguminosae) 

B. PURPUREA Linn. S. — Vanaraja; H. — Khairzval, Kaliar; P>. & Marathi — Raktakanchan; 
P. — Koiral; Tam.— Mandari; Tel. — Kanchanam. Bark — ^astrin. in diar. Rootcarmin. 
Flowers — laxt. Tree yields gum; bark contains tannin; seeds contain 15% of a non 
drying oil (Chem. Abstr., 1933, 202 ; 1934, 5266). Sub-Himalayan tracts ui) to 4,000 ft., 
Assam, Khasia Hills, Chittagong, W. Peninsula. Often cultivated. 

B. RACEMOSA Lam. S. — Svetakanchan ; H. — Kachnal; B. — Banraj ; Bb. — Wanurajah; P. — 
Kosundra; Tam. — Arikka; Tel. — Pachare; Mai. — Kotapuli. Gum — used medicinally. 

Decoct, of leaves — in headache and malaria. Bark — astrin., in diar. and dysen. 
Throughout India. 

B. TOMENTOSA Linn. S. — Aswamantaka, Phalgu; H.—Kachnar; Bo.— A sundro; M. — 
Mandarai; Mai. — Kanjanam; Tam. — Kanjani; Tel. — Kanjini. Decoct, of root bark — 
given in inflam, of liver, aiithelm. Buds and young flowers — in dysenteric affections. 
Fruit — diur. Plant — used in snake-bite and scorpion-sting. Bundelkhand, Circars, 
Carnatic, in dry forests from the Chilka Lake to Tinnevclly, in other parts of India 
often cultivated. 

BENINCASA (Cucurbitaceae) 

B. HISPIDA (Thunb.) Cogn. syn. B. cerifera Savi. Arab. — Majdhab ; B. & P. — Clialknmra ; 
U.—Petha; Bo.— Kohala; S.—Brihatphala; Tam.— Pushani kai; Tel— Bndida-gummadi. 
Fruit — laxt., diur., tonic, aphrodis., antiper., specific for haemoptysis and other 
haemorrhages from internal organs. Juice of fruit — in insanity, epilepsy and other 
nervous diseases. Seeds— -anthelm. Oil from seeds — anthelm. Vitamin Bi (Hlth. Bull., 
No. 23, 1941, 32). Cultivated more or less throughout the plains of India and on the 
hills up to 4,000 ft. 

BERBERTS (Berberidaceae) 

B. ARISTATA DC. 

♦B. AsiATiCA Roxb. ex DC. 
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BERGENIA (Saxifragaccae) 

B. LiGULATA (Wall.) Engl. syn. Saxifraga ligulata Wall. B.—Patharchuri; Bo.— 
Pashanbheda; 11 . — Pakhanbed; S. — Pashanabheda. Root — Ionic, used in fever, diar. 
and pulmonary affections, antiscor., bruised and applied to boils and ophthalmia. Root 
contains gallic acid, tannic acid (14.2%), glucose (5.6%), mucilage, wax, etc. (Wehmer, 

I, 423). Temperate Himalayas, from Kashmir to Bhutan between 7,000 and 10,000 ft., 
and Khasia Hills at 4,000 ft. 

BLUMEA {Compositae) 

B. BALSAMiFKRA DC. H.—Kakaroiida; M^drzihi—Bhangaruda; Gujarati— Ka/fl/iad. Warm 
infusion — sudorific. Decoct. — expect. Plant — fish poison. Camphor (Philipp. /. Sci., 
1909, A 127; Schimmel Ber., 1910, April, 149; 1926, 8); leaves yield crystalline essen. 
oil, containing a camphor known as Ngai-camphor and a glued.; injection of extract 
lowers blood pressure; used in the treatment of excitement, insomnia and hypertension 
(Pr. med., 1940, 644; Ghent. Abstr., 1941, 2981). Subtropical Himalayas, Nepal, Sikkim, 
Assam, Khasia Hills and Chittagong at 2,000-4,000 ft. 

BORASSUS (Palmae) 

B. FLABFXLiFER Linn. syn. B. flabelliformis Roxb. S. & B. — Tal; H. — Tar; Marathi & 
Gujarati — Tad; Tam. — Panai, Talai; Tel. — Tadi-chettu; Mai. — Pana. Root — cooling, 
restor. Juice of plant — cliur., stim., antiphlegm., useful in inflammatory affection.s and 
dropsy. Pulp — demulc., nulri. Nutritive value of the fresh sap called toddy depends 
on the small amount of sugar and yeast in it and the latter is a good source of 
vitamin B. complex (Indian med. Gaz,, 1942, 224). More or less all over India in the 
dry parts, commota along the coastal areas of the i)cninsula, Bihar and Bengal. 

BRASSICA (Crticiferae) 

B. CAMPESTRi.s Linn. Tuberous roots and seeds — considered antiscor. Seeds yield oil of 
colza which is official in Sweden as oleum rape (/. Amcr. Ghent. Sac,, 1903, 690; 

J. Soc. Ghent. Ind., Land., 1898, 992 ; Ghem. JSIeivs, 1895, 296). Naturalized in India. 

B, CAMPESTRis Linn. var. rapa (Linn.) Hartm. B. & PI. — Kali sarson; S. — Kala-sarshapa ; 

Mai. — Karupakatuka; Tain. — Karupptikkadugu ; Tel. — Nallaavalu. Seeds — mixed with 
hot water form an efficient counter-irritant poultice. Oil— combined with camphor, 
forms an efficacious embrocation in muscular rheumatism, stiff neck, etc. ; it is used 
in dengue fever with benefit, and is rubbed on the chest, in broncht. Roots and leaves 
— considered stomch. in Indo China. Oil contains glycerides of erucic acid. Cultivated 
throughout India. 

B. INTEGRIFOLIA (Wcst) O. E. Scliulz B'. — Raisarislia; Bo. — Rai, Sarson; H. — Badshahirai; 
S. — Rajika; Tam. — Kadugu. Seeds — ^warming, sudorific, used in spasmodic, neuralgic, 
and rheum, affections. Oil — used as an embrocation, applied to skin in eruptions and 
ulcers. Oil contains glycerides of erucic acid. Much cultivated in India in the Punjab, 
Assam and North Bengal. 

B. JUNCEA (Linn.) Czerna. & Coss. P. — A sal rai. Essen, oil (Wehmer, I, 438). 
Abundantly cultivated in Upper India ; also in the low-lying hills of the Athur Taluk of 
Salem district in Madras State. 

B. NIGRA (Linn.) Koch B. — Raisarisha ; H. — Aslrai, Taramira ; Bo. — Rai ; S. — Madhurika ; 
Tam. — Kadugu; Tel. — Avalu. Seeds — stimm., rubft., vesic., used in snake-bite. Glued, 
sinigrin, essen. oil (Arch. Pharm., BerL, 1863, 132, 214; 1897, 44; Pharm. WeekbU, 
1915, No. 39; Schimmel Ber., 1923, 72; 1925, 72); seed — senfol (ether) 0.75-1.02% 
(Apothekerstg, Berl., 1933, O12; Ghem. Zbl., 1934, I, 255) ; myrosin (J. biol. Ghem., 
1932, 443; Ghem. Zbl., 1932, II, 2321). Sparingly cultivated in various parts of India. 

BUCHANANIA (Anacardiaceae) 

B. LANZAN Spreng, syn. B. latifolia Roxb. H. & B. — 'Ghironji, Piyal; Marathi & Gujarati — 
Gharoli; Tam. — Mudama; Tel. — Sara; S. — Piyalaka. Oil from kernels — ^used as subst. 
for almond oil in native medicinal preparations. Kernel — ^as ointment used in skin 
diseases. Gum— in diar. Blark contains 13.4% tannin (Bull. imp. Inst., Land., 1925, 
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i66i; /. Indian Chem. Soc., 1941, 557). Throughout India in dry deciduous forests; in 
N. W. India from the Sutlej to Nepal ascending to 3,000 ft. 

BUTEA (Leguntinosae) 

*B. MONOSPERMA (Lam.) Kuiitze syn. frondosa Koen. ex Roxb. 

CAESALPINIA (Leguminosac) 

C. CRISTA Linn. syn. C. bonducclla Fleming. S.—Kuherahshi, Putikanmja ; ll —Karan ju, 
Kat-karanja; Idr—Nata, Nata-karanja; Bo.—Sagurghota; Maralhi-~( 7 a/a(;a; Tam.— 
Kashichikay; Tel. — Gachacha-kaya; Mai. — Kaaanchik-knru. Seeds — antiper., antipyr., 
tonic, febge., in asthma, in snake-bite. Tender leaves— in disorders of the liver. Leaves 
and seeds — used in external applications for dispersing inflammatory swellings. Leaves 
and bark — emmen., febge., antlielm. Oil from seeds — emol., used as embrocation to 
remove freckles from the face and for stop|)ing discharges from the car. A bitter 
substance, bonducin (/. Pharm. Chim., Paris, 1886, 115; Bcr, dtsch. Phann. Ges,, 1902, 
143 ; Indian J. vied. Res., 1020, 377) ; seeds contain bitter substance phytosterinin, 
bonducin, saponin, fatty oil 20-24%, starch, sucrose, two pliytosterols (/. Indian Chem. 
Soc., 1930, 207) ; bitter amorphous glycoside bonducin isolated from the oil {Proc. 
Acad. Sci. Unit. Prov., 1934, 141) ; bitter principle ineflcctive against bird malaria 
{Indian Med. Gaz., 1943, 285). Throughout the hotter parts of India up to 2,500 ft. 
in the hills; common in Bengal and S. India. 

CANNABIS {‘Cannahinaccae) 

* C. SATivA Linn. syn. C. indica Lam. 

CAREYA (Lecythidaceae) 

C. ARBOREA Roxb. S., H. & B. — Kumhhi; T^m.—Ayma; Tel--Araya; Mai.— ///am. Bark 
and fruit — astrin., demulc. Flowers and juice of fresh bark — given with honey as 
demulc. in coughs and colds. Bark — used as antipyr., antipruritic in eruptive fevers, 
particularly in small-pox and in snake-l)itc. Root, bark and leaves — fish poison. Leaves 
contain 19% tannin (Wealth of India, II, 76). Sub-Himalayan tract from the Kangra 
district eastwards, Bengal, Central, Western and Southern India, up to 5>ooc) ft. 

CARICA (Caricaccae) 

C. PAPAYA Linn. 

CARUM (Umbellifcrac) 

* C. CARVi Linn. 

CASSIA {Leguminosac) 

*C. ANGUSTIFOT-IA Vahl. 

C. occiDENTALis Linn. H. — Kasondi; B. — Kalkashunda; S.-^Kasarnarda; T^m.-Nattam- 
takarai; Tel. — Kasinda; Mai. — Natrain-takara. Plant — febge, purg, diur., tonic. 
Leaves, roots and secds-purg. Seeds and leaves — used externally in skin diseases, anti- 
per. Root — in snake-bite. Emodin, oxymcthyl-anthraquinones, toxalbumin {Apoihe- 
kerztg, Berl., 1896, 537 ; C.R. Soc. Biol, Paris, 1925, 862); seeds contain tannic acid, 
mucilage (36%), fatty oil (2.56%), emodin and a toxalbumin; chrysarobin isolated 

^ from the benzene extract of the seeds {Chem. Abstr., 1944, 3033) ; oil contents 
(Wehmer, Suppl., 42); oil constants {Chem. Abstr., 1934, 2207). 

C. TORA Linn. syn. C. obtusifolia Linn. S. — Chakramarda, Dadamari; H. & B. — Chakunda; 
Tam. — Tagarai] Tel. — Tanfewtu; Marathi — Takla. Decoct, of leaves — laxt. Leaves and 
seeds — in skin diseases, for ringworm and itch. Root — in snake-bite. Emodin, glued, 
and a pleasant smelling fixed oil (5%) {Pharm. J., 1889, 242; Apothekerztg, Berl, 
1896, 537; J. Indian Chem. Soc., 1930, Throughout India as a weed. 

CEDRELA {Meliaceae) 

*C. TOONA Roxb. m 

CEDRUS (Pinaceae) 

C. DEODARA (Roxb.) Loud. syn. C. libani Barrel, var. deodara Hook f, ; Pinus deodara Roxb. 
S. & B.’-Devadaru; U.-^Deodar; V.-^Dewdar, Keli; i:z.m.—Tevadari; Te\.--Devadri. 
Wood— diaphor., diur., carmin., useful in fever, flatulence, pulmonary and urinaiiy dis- 
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orders, rheumatism, piles, gravels in kidney, antid. to snake-bite. Oil — diaphor., used 
in skin diseases and for ulcers. Bark — astrin., Useful for fevers, diar. and dysen. Gum, 
cholesterin, essen. oil {Ber, Schimmel u. Co., Lpz. 1892, April, 41; 1909, Oct., 130 ; 
1915, April 54; 1923, 49; J. Chem. Soc., 1916, 791) ; wood yields oil with balsamic odour 
(Indian For. Rec., 1922, 123) ; needles contain ascorbic acid (Chem. Abstr., 1944, 
2400); fresh needles contain 0.056% of ethereal oil (Wchmer, I, 42) North-western 
Himalayas from Kashmir to Garhwal at 4.000-10,000 ft. 

CELASTRUS (Celastraccac) 

* C. PANICULATUS Willd. 

CEROPEGIA (Asclcpiadaccae) 

C. BULBOSA Roxb. H. — Khapparkadu; Bo. — Patalatiimhari ; P. — Galot; Tel. — Palatigc. 
Tuberous roots — tonic, digest. Aik. ceropegine is the bitter principle of the root (Dy- 
mock, Warden & Hooper, II, 457). Punjab, Upper Gangetic Plain, Konkan, S. Kanara, 
Malabar, Deccan and Carnatic. 

CINNAMOMUM (Lauraceac) 

* C. CAMPHOR A Nees & Eberm. 

CISSAMPELOS (Menispermaceae) 

* C. PAREiRA Linn. 

CITRULLUS (Cucurbitaccac) 

* C. coLocYNTHis Schrad. 

CITRUS (Rutaccae) 

C. MAXIMA (Burm.) Merr. syn. C. dectimana Linn. B. & H. — Chakotra, Mahanimhu; S. — 
Madhukarkati; Tam. — Pambalimasu; Mai. — Pamparamasam; Tt\.—Pampalamasam. 
Fruit — ^nutri., cardiotonic, refrig. Leaves — useful in epilepsy, chorea and convulsive 
cough. Naringin (Proc. Indian Acad. Set., 1942, 16A, 10) ; oil from peel— d-limonene, 
a-pinenc, linalool, gcraniol, etc. (Parry, 418, 426, 439, 442, 450, 451); composition of 
petitgrain oil (Perfum. essent. Oil Rec., 1949, 333). Grown on a small .scale in Coorg, 
Mysore, Bombay, Patiala, Punjab, Madras and Uttar Pradesh, 

CLEM AT I S (Raminculaccae ) 

C. goukiana Roxb. Bo. — Moriel; Dehra Dun — Bclkangu; Kan. — Tclcjadari. Bruised leaves 
and stcm.s — vcsic., poisonous, Punjab Hills, W. Himalayas up to 5,000 ft, hilly dis- 
tricts throughout India between 1,000 and 3,000 ft. 

C. triloba Hcyne ex Roth. S. — Laghupornika; H. — Murhari; Bo. — Moravela. Plant — 
applied to boils and itch, used in leprosy, blood diseases, fevers and .snake-bite. Acrid 
and poisonous properties due to anemonin (/. Sci. Industr. Res., 1947, suppl., 8). 
Konkan, Deccan and W. Ghats. 

CLEOME (Capparidaceae) 

* C. icosandua Linn. syn. C. viscosa Linn. 

CLE:R 0 DENDRUM (Verbenaccae) 

C. INDICUM (Linn.) Ktze. syn. Clerodendron siphonanthus (R. Br.) C.Bl Clarke, S. — 
Bhargi; H. & Bo. — Bharangi; B. — Bamunhati; P. — Arni; Tel. — Bharangi, Hunjika; 
Tam. — Narivalai. Root — useful in asthma, cough and scrofulous affections. Resin — 
employed in syphilitic rheumatism. Juice of leaves — used with ghee as an application 
to herpetic eruptions and pemphigus. Leaves — ^vermifuge, bitter tonic. Aik. (Bull. 
Inst. Bot. Buitens., 1902, Nr. XIV. 35; Meded. PlTuin, Batavia, 1900, 13); anthelm. 
property due to a bitter principle present in the leaves (Chopra, Indigenous Drugs 
Enquiry, 1941, 32). Deccan and Carnatic, W. coast districts of Madras State, Kumaon, 
from Sikkim and Assam to Tenasserim, and cultivated for ornamental purposes. 

C. INERME (Linn.) Gaertn. S.--Kundali; H.— Lan/at; B.—Bonjoi; Bo.’— Vanajai; Mai.— 
Nirnochi; Tam. — Pinarichanganguppi; Tel. — Takkolakamu. Juice of leaves— alter., 
febge. Leaves—in form of poultice used to resolve buboes. Juice of root— alter. Root 
— ^by boiling in oil a liniment obtained which is useful in rheumatism. Medicinal pro- 
perties of the plant resemble those of Swertia chirata. Leaves contain amorphous 
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hitter ‘principle, resin, gum (Dymock, Warden & Hooper, III, 76). Throiighoul India 
near the sea. 

C. PHLOMiDis Linn. f. S. — Vataghni; H. & Marathi — Arni; Bo. — Airan; Tam. — Taludahxi; 
Tel. — Takkolamu; Mai. — Tirutali, Root — bitter tonic, given in convalescence of measles. 
Juice of leaves — alter., given in neglected syphilitic comidaints. Plant — given to cattle 
as a cure for diar. and Avorms. Throughout India in the drier parts and Baluchistan. 
CLITORIA {Leguminosae) 

C. TERNATEA Linn. S. — Aparajita; H. & Bf.—Aparajit; }^\.—Kakkanan. Seeds— purg., aj)cr. 
Root — bitter, cath., purg., diur. Root bark — diur., laxt. Plant — n.scd in snake poisons. 
Seeds contain a fixed oil and a bitter resinous princijilc; both .sced.s and root-bark 
contain tannin (Dymock, Warden & Hooper, I, 460). A common garden plant; also 
occurs among hedges all over the trojiical region from the Himalayas to Ceylon. 
COCCULUS (Menispcrmaccac) 

C. HIRSUTUS (Linn.) Diels. B. — Buyer; Bo. — Vasanvcl; \\,—Jamli-ki-hcl; S.—Garudi; 
Tam. — Kaitukkodi; Tel. — Dusaraiiige. Root — refrig., laxt., sudorific, alter., UvSeful in 
chr. rheumatism and veneral diseases. Juice of leaves — ^when mixed with water forms 
a jelly which is taken as a cooling medicine for gonor. and used externally for eczema, 
prurigo and impetigo. Tropical and subtropical India from the foot of the Himalayas 
to S. India. 

COLEUS (Labiatae) 

C. AMBOiNicus Lour. syn. C. aromaticus Benth. B. — Paterchur; Bo. & H. — Pathorchur; 
S. — Pashanabhedi; Tam. — Karpuravalli. Leaves—in urinary diseases, vaginal dis- 
charges. Juice of leaves — ^mixed with sugar acts as a powerful arom. carmin., given 
in colic and dyspep. Essen, oil containing carvacrol present in the herb in small quanti- 
ties {Ber, Schimmel u, Co., Lpz., 1919, 15; 1922, 19; Pharm. Wcekbl, 1915, 253; Parry, 
I, 269). Cultivated in gardens throughout India. Wild in Rajasthan. 
COMMIPHORA {Burseraceae) 

C. MUKUL (Hook, ex Stocks) Engl. syn. Balsamodcndron mukul Hook, ex Stocks. 

C. MYRRHA (Necs) Engl. syn. Balsamodcndron \myrrha T. Nees, S. — Rasagandh; li.—Boli, 

B. —Gandharash; M,—Vellaippolam. Gum resin— -in dyspep., chlorosis, amcnor. and 
uterine aflFections. Essen, oil, bitter substance (Analyst, 1909, 519; Arch. Pharm., Berl.^ 
1905, 641; 1906, 412; 1907, 427). A native of Arabia and of the African coast of the 
Red Sea. 

C. ROXBURGHU (Am.) Engl. syn. Balsamodcndron roxburghii Arn. B,—Gugala; Bo.— 
Gugal; S. & Tel. — Agaru; Tam. — Kungulu. Gum resin — used in the same way as from 

C. mukul. Assam, Sylhet, E. Bengal and Madhya Pradesh. 

CONVOLVULUS (Convolvulaceae) 

C. ARVENSis Linn. H. — Hiranpadi; Bo.— Hiranpag ; B\—Gondal; S—Bhadrabala; P.— 
Hiranpaddi. Root — purg. Convolvulin (Dymock, Warden & Hooper, II, 543) ; no alk. 
detected (Trudy Vshekskogo Gosudarst. Univ., Sbornik Robot Khim.. 1939, 43; Cliem. 
Abstr,, 1941, 4029) ; plant yields 1.52-4,0% resinous substance i»ossessing cath. proper- 
ties; dried rhizome contains 4.9% resin (Riv. Ital. Essence^ 194O, 105; Chau. Abstr., 
1947, 2859). A common weed of cultivation all over India, ascending to 10,000 ft. 
in the Himalayas. 

CORCHORUS (Tiliaceae) 

C. AESTUANS Linn. syn. C. acutangulus. Lam. B. — Titapat. Seeds — stomch., in pneumonia. 
Analysis of leaves (Indian J. Med. Res., 1949, 29). Throughout the hotter parts of 
India. 

C. cARsuLARis Linn. Assam. — Tifamara; S. — Kalasaka; H. & B. — Narcha, Titapat. Infu- 
sion of leaves — demulc., stomch., laxt., carmin., stim, to increase appetite, bitter tonic, 
in dysen., fever, dyspep. liver disorders. Decoct, of root and unripe fruit — in diar. 
Leaves contain glued, capsularin, which appears to be related to corchorin (J. Chem. 
Soc., 1922, 1044; Merck's Index, 1929, 383; /. Indian Chem. Soc., 1927, 205; 1928, 759; 
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1930, 90s) ; corchorin and bitter substance corchoritin isolated from seeds (/. Indian 
Chem. Soc., 1930, 83, 905; 1931, 651) ; cardiac aglycon corchortoxiii having heart action 
similar to digitalis group of genins but not as intense obtained from seeds (Helv. Chim, 
Acta, 1949, 2385; Chem. Abstr., 1950, 4015). Throughout the hotter parts of India. 
Cultivated in most tropical countries. 

C. DEPRESSUS (Linn.) Cliristensen. H. — Baphuli; Gujarati — Bahuphali; P. — Bahuna; S. — 
Bhedani. Leaves— ernol. Plant — ^Iias tonic properties, given as a cooling medicine in 
fevers. Seeds — in decoct, with milk and sugar given as tonic. Mucilage — used in gonor. 
Punjab, Sind, Baluchistan, Cutch, Gujarat and Deccan. 

CORTANDRUM (Umhclliferac) 

* C. sativum Linn. 

GRATA EVA (Capparidaceae) 

C. NifRVALA Buch.-Ham. S. — Vanina; IL & l\.—Barun; P. — Barna; Bo, — Vayavarna; 
Tam. — Maralingam ; Tel. — Magalingam. Bark — dcmulc., stomch., laxt., diur. antipyr., 
alter., tonic, useful in calculus affections, disorders of urinary organs and used in snake- 
bite. Fresh leaves and root bark — rubft. Bark contains saponin and tannin (Wehmer, 
I» 392; J, Bombay. Nat. Hist. Soc., 1939, 130). Almost all over India wild or culti- 
vated. Often found along streams, but also in dry, deep boulder formations in the 
sub-Himalayan tract. 

CROCUS (Iridaceae) 

*C. sATivus Linn. 

CROTALARIA (Leguminosae) 

C. JUNCEA Linn. S. — Sana; H. — Smn; B. — Shonpat, Chore sun; Bo. — Saniag; Tam. — 
Sannappu; Tel. — Janumu; Mai. — IVuckoo nar. Seeds — used to purify .blood, in im- 
petigo, psoriasis, emmen., poisonous to livestock (Btill. Imp. Inst., Land,, 1921, 452; 
FmVs Bull. U.S. Dcp. Agric., No. 1980). Cultivated throughout India from the base 
of the Himalayas to Ceylon. 

CROTON (Euphorbiaceac) 

C. TIGLIUM Linn. S. — Jayapala; H. & Bo.— Jamal gota; B.—Jaypal; Tam. & M^\.—Nerva- 
lam; Tel. — Nepala. Seeds and oil — drastic purg., irrit., rubft., cath,, fish poison, 
in snake-bite. Wood — diaphor. in small doses and purg. and emetic in large doses. 
(/. Phatm. Chim., Paris, 1898, 524; J. Chem. Soc., 1864, 195; Pharm. J., 1905, 479; 
Arch. Exp. Path. Pharmak., 1915, 138; 1930, 115); seed kernels contain 55-57% croton 
oil; the poison occurs to the extent of 2-3% in the fatty acids (Hclv. Chim. Acta, 1942, 
569; Chem. Abstr., 1942, 6500); the oil amounts to 30-45% of the whole seed or 
43-63% of the kernel (Wealth of India, II, 383) ; purg. effect may also follow the 
application of oil to the skin; oil contains a toxic resin; in addition to the vesic. and 
purg. principles which pass into the oil, the seed kernels contain 2 toxic proteins, croton 
globulin and croton albumin, sucrose and a glycoside, crotonosidc (Thorpe, III, 434). 
Naturalized and cultivated in Bengal, Assam, South India. Also cultivated in gardens 
in other parts of India. 

CUCUMIS (Cucurbitaceae) 

C. MELO Linn. var. utilissimus Duthie & Fuller syn. C. utilissimiis Roxh. B'.—Kakur; Bo. — 
Kakadi; H.—Kakri; S. — Bahukanda. Seeds — cooling, nutri., diur., used in painful mic- 
turition and suppression of urine (Ann. Bot., Land., 1892, 195). Cultivated in many 
parts of India, specially in upper India and particularly in Uttar Pradesh and Punjab. 

C. SATIVUS Linn. S. — Sukasa; H. & B. — Khira; Bo. — Kakri, Kankri; Tam. — Vellarikkai; 
Tel. — Dosakaya* Fruit— nutri,, demulc. Seeds— cooling, tonic, diur. Fruits contain an 
enzyme erepsin (C. R. Acad. Sci., Paris, 1905, 320; Biochem. Z., 1929, 109; Ber. Disch. 
Bot. Ges., 1928, 582) ; analysis of fruit, vitamin Bi and C (Hlth. Bull., No. 23, 1941, 
32) ; proteolytic enzymes, ascorbic acid oxidase, succinic and malic dehydrogenases 
present in fruit (Indian J. Med. Res., 1933, 17; Curr. Set., i 936 - 37 » 296; /. Indian Chem. 
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Soc., 1943, 277) ; odorous principle is extractable with alcohol (/. Set. Indusir. Res., 
1950, suppl., 242). Cultivated in all parts of India. 

CUCURBITA (Cucurbitaceae) 

C. MAXIMA Duch. H. — Mithakaddu, Siiaphal; B. — Saphuri komra; Bo. — Lai hhopali; Tam. 
Parangikayi; Tcl--Gummadi; Mai.— Mo/Aan. Seeds— anthclm., used as tacnicidc, diur. 
and tonic. Oil— nerve tonic. Fruit pulp— used as poultice, applied to burns, inllam. 
and boils. Saponin (Keiv fhill, 397; /. Amcr. Chem. Soc., 1896, (m) ; curcubitin, 
lutein {Bull. Chem. Soc. Japan, 1931, 221 ; Ber. Dtsch. Chem, Ges., 1934, 824) ; analysis 
of fruit {Hlth. Bull., No. 23, 1941, 33). Cultivated throughout India. 

CUMINUM {Umhelliferae) 

* C. CYMiNUM Linn. 

CURCLJLIGO (Amaryllidacrae) 

C. ORCHIOIDE.S Ciaertn. S. — Talamulika; H. & Bo. — Kalimusli; B. — TakimuU; I'el. — Nela- 
tatygadda; Tam. — Nilappanoik-killiangii. Rhizome — prescribed in piles, jaundice, asthma, 
diar., gonor., considered dcmulc., diur., tonic, aiihrodis., used as poultice for itch and 
skin diseases. Sub-tropical Himalayas from Kumaon eastwards and in the Western 
Ghats from Konkaii southwards. 

CURCUMA (Zingiberaceae) 

C. AM ADA Roxb. S. — Karpura-haridra ; H. — Ainhaldi; B'. — Amada; Gujarati — Amha- 
haldara; Tam. — Mangai inji; Tcl. — Mamidiallam. Rhizome — carmin., stomch., cooling, 
applied over contusions and sprains. Rhizomes yield 1.1% cssen. oil containing d-a-pinene 
18%, ocimene 47.2%, linalool 11.2%, linalyl acetate 9.r%, safrolc 9.3% {Indian Soap J., 
1941, 200; Chem. Abstr,, 1941, 6393). Wild in iiarts of Bengal, Konkan and Madras. 

C. AROMATiCA Salisb. S. — V ana-haridm ; H. — Jangli haldi; B. — Banhaliid; Bo. — Ran hald; 
Tam. — Kasiiiri-manjal; Tel. — Kastnri-manjal. Rhizome — tonic, carmin., externally 
applied in combination with astringents, bitters and aromatics to brui.scs and sprains, 
to promote eruptions, in snake-bite. Rhizomes yield 6.1% essen. oil (/. Chem. Soc., 
1928, 2496; /, Indian Inst. Sci., 1926, 140A) ; colouring matter curcumin (/. Soc. Chem, 
Ind., Land., 1928, 54T). Wild throughout India, and cultivated in Bengal and 
Travancorc. 

* C. LONGA Linn. =: C. domesttca Valeton. 

*C. ZEDOARIA Rose. 

CUSCUTA {Convolvulaceae) , 

C. REFLEXA Roxb. S. — Amaravela; H. — Akasbel; B. — Algusi; Marathi — Nirmuli; P. — Amil, 
Nilathari; Tel. — Sitamma pogu nalu. Seeds — carmin., anthclm., alter. Plant — purg., 
used externally against itch, internally in protracted fevers. Infusion of plant — ^used 
as a wash for sores. Stems — ^useful in bilious disorders. Plant contains cuscutalin and 
cuscutin; cuscutalin pharmacologically potent drug; seeds contain pigments amarbelin 
and cuscutin and a wax and yield a semi-drying oil (/. Indian Chem. Soc., I93S» 384. 
587; Chem. Abstr., 1936, 459; /. Indian Chem. Soc., 1936, 264, 531; Chem. Abstr., 1936, 
6327; Froc. Nat. Acad. Sci. India, vol. 10, 1940, 68). A parasitic climber common 
throughout the plains of India, ascending the hills up to 8,000 ft. 

C'YMBOPOGON {Gramineae), 

C. ciTRATUs {DC.) Stapf syn. Andropogon citratus DC. B.—Gandhabena; U.—Gandhatrina; 
P. — Khaim; S. — Bhustrina; Tam, — Vasanappillu; Tel. — N imlmagaddi ; Mai. Vasanap- 
pillu. Infusion of leaves — sudorific, stim., antiper., in catarrh. Oil carmin., in 
cholera. Essen, oil {Fharm. J., 1923, 660; Ber. Schimmel u. Co., Lps., I9i5» Oct,, 35; 
1922, 43; Perfum. Essent. Oil Rec., 1926, 88); citral is the principal constituent of 
the essen. oil, the percentage of citral varying with locality (Parry, I, 73) ; essen. oil 
content varies with the age of the grass; optimum age 18-24 months giving oil with 
citral content 71-75.5% {Parfum. Mod., I937» 351 Chem. Abstr., 1937, 2749); fresh 
lemon grass contains 0.26-0.52% essen. oil containing 78-85.5% citral {Rep. P. R> agric. 
Exp. Sta., 1940, 29; Chem. Abstr., 1942, 5614); dry material yields 0.4% essen. oil 



504 


INDIGENOUS DRUGS OF INDIA 


containing 72.3% cilral {Rev» Fac. Cienc. quim. La Plata, 1946, 7; Chem. Absir., 1947, 
2210). Grown in gardens in the Punjab, Bombay and B!aroda, Reported to grow 
wild in Mysore. 

C. NARDUS (Linn.) Rendlc syn. Andropogon mrdus Linn. B. — Kamakher; H. — Ganjni; S. — 
Guchcha; Tam. — Kamachipillu; Tel. — Kamkshikasuzm; Mai. — Kamakshi-pillu, Infu- 
sion of leaves — stomch., carmin. Oil — stim., carmin., antisp., diaphor., sudorific, rubft. 
Kssen. oil (Bull. Imp. Inst., Land., 1910, 144; Ber. Schimmel u. Co., Lpz., 1913, 19; 
Chem. & Druyg., 1919, 815) ; Ceylon citronella grass yields 0.4% essen. oil containing 
geraniol 57.6“6j.i%, citronellal 7.7-14.2% (Soap Sanit. Client., 1940, No. 9, 30 ; No. 10, 
32; Chem. Ahstr., 1941, 6387) ; Java citronella grass yields an oil much superior (total 
geraniol not less than 85% including not less than 35% citronellal) to that of Ceylon 
citronellal (Soap Sanit. Chem., 1942, No. 2, 24 ; No. 3, 25; Chem. Abstr., 1943, 1832). 
Throughout the hotter parts of India wild or cultivated. 

C. scHOENANTHUs (Liiiii.) Spreng. syn. Andropogon schoenanthus Linn. B. — Gandhabena; 
Bo. — Rohisha; H. — Rousaghas; S. — Bhutika; M. — Shakanarupillu. Plant — ^arom., stim. 
Decoct, of grass — febge. Oil — applied in rheumatism and neuralgia. Essen, oil (Ber. 
Schimmel u. Co. Lpz., 1911, April, 19; Oct., 17; J. Chem. Soc., 1922, 144; 1923, 2267). 
Hotter parts of India, wild or cultivated, from the Punjab to Burma and southwards 
to Travancorc. 

CYNODON (Gramineae). 

C. DACTYLON (Liiiii.) Pcrs. B.—Dubh, Durba; H. — Dhtih, Hariali; S. — Dhurva, Haritali; 

Marathi— ifaryu/f; Teh— //an>a/t; Tm\.—Arugampullu. Decoct, of root — diur., in 
dropsy, in secondary syphilis. Infusion of root — for .stopping bleeding from piles. 
C'rushed roots — mixed with curds used in chr. gleet. Juice of plant — astrin., used as 
application to fresh cuts and wounds, diur., used in dropsy and anasarca, in hysteria, 
epilepsy, insanity, astrin. in chr. diar. and dysen. ; useful in catar. ophthalmia. Analysis 
of grass (Mi.^c. Bull. Imp. Coun. Agric. Res. India, No. 25, 194b, ai)px. I, III). 
Throughout India ascending to 8,000 ft. in the Himalayas. 

DAEMIA (Asclepiadaceae). 

♦D. FXTENSA R. Br.; see Pergularia Extensa N.E. Br. 

DALBERGIA (Leguminosae) 

D. LATiFOLiA Roxb. S. — SJtishapa; B. — Sitsal; Tel. — Cittegi; Tam. — Itii, Todagatti. Plant — 

bitter tonic, stomch., used in dyspep., diar,, leprosy, obesity and worms. Bark con- 
tains tannin (Indian For. LeafL, No. 72, 1949, 23). Oudh, E. Bengal, B'ihar, Sikkim, 
Bundelkhand, Madhya Bharat and West Peninsula. 

D. sisso(^ Roxb. S. — Shingshupa; H. & B. — Sisu; Bo. & Tam. — Sisu; Tel. — Sinsupa. 
Leaves — bitter, stim. Decoct, of leaves — ^useful in gonor. Roots — astrin. Wood — alter., 
useful in leprosy, boils, eruptions and to allay vomiting. Pods contain 2% tannin (Indian 
For. Leafl., No. 72, 1949, 9). Baluchistan, Waziristan, W. Himalayas up to 4,000 ft., 
Terai of Nepal and Sikkim to Upper Assam ; extensively planted throughout India. 
DATURA (Solanaceae) 

♦D. ALBA Nees; sec D. metel Linn. 

DAUCUS (Umhclliferae) 

D. CAROTA Linn. var. sattva DC. (cultivated carrot). S.-Shikha-mulam ; H., B. & P.— 
Gajar; M. — Gajjara kelangu. Seeds — ^arom., stim., carmin., useful in diseases of the 
kidney and in dropsy, nervine tonic, aphrodis., given in uterine pain. Roots — refrig. 
Pyrrolidine and daucine (Bull. Soc. Chim., Paris, 1907, 1001) ; As 0.005 in lOO g. 
roots (C.R. Acad. Sci., Paris, 1912, 893; Chem. Zbl, 1912, I, 1730) ; a-, F- and y-carotene 
(J. Amer. Chem. Soc. 1933, 4728) ; 1.65% essen. oil containing carrotal (Parfums de 
Fr., 1936, 127; Chem, Abstr., 1936, 5726) ; analysis of edible portion (Hlth. Bull., No. 23, 
1941* 31; Nature, Lond., 1941, 132). Cultivated throughout India. 

DELPHINIUM (Ranunculaceae) 

D. DENUDATUM Wall K.-^Nirbtsi; F.-^Judwar; S.-^Nirvisha. Roots— bitter, stim., alter., 
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tonic, in toothache, adulterant for aconite. W. temperate Himalayas from Kashmir 
to Kumaon, 8,000-12,000 ft, 

DEN DRO CALAMUS (Gramineae) 

D. STRICTUS (Roxb.) Nees. H.—B'ans kdban; B.— -KoratV; Bo.— Bas; S,—Vansha; Tel.— 
Sadanapa veduru; Tam. — KalmungiU Silicious matter — tonic astriii. Leaves — ecbolic 
to animals. In deciduous forests and in dry or moderately dry regions practically all 
over India up to 3,500 ft. 

DESMOSTACHYA {Gramineae) 

D. BiPiNNATA Stapf. S. & B.—Darhha, Kitsha; U.—Dah, Durva; Bo.—Darbli; Tel.— 
Darbha. Culms — diur., stim., in dysen., menor. Throughout India in hot and dry 
places. 

DESMOTRICHUM (Orchidaccac) 

D. FiMBRiATUM B‘l. syii. Dendrobiunt miacraet Lindl. B. — Jibanti; Bo., H. & S. — Jivanti. 
Plant— stim., demulc., tonic, used in snake-bite. Aik. {Bull. Inst. Bot. Buitenz., 1902, 
3O) ; traces of alk. jibantine and two acids (/. Bombay Nat. Hist. Soc., 1936, 794; 
Dymock, Warden & Hooper, III, 391). W. Ghats of Bombay and Madras States, 
Sikkim and Khasia Hills. 

DICHROSTACHYS (Leguminosae) 

D. ciNEREA W. & A. S. — Viravriksha; H. — Vurtuli; Bo. — Seguntkati; Tam, — Vidattalai; 
Tel. — Veltura. Bruised young shoots — useful in ophthalmia. Root — astrin., used in 
rheumatism, urinary calculi and renal troubles. N.W. India, Madliya Bharat, Raj- 
asthan, Deccan, S. Mahratta Country and N. Kanara to Ceylon. 

DI GI T A LI S (5 * cro p hularia ceae ) 

*1>. PURPUREA Linn. 

DIOSPYROS (Ebenaccae) 

D. PERi-.GRiNA Gurke sjm. D. embryo ptcris Pers. ; D.mahibarira Desr. S. — Tinduka; H. & 
B. — Gab; Bo. — Tendu; Tam. — Kattatti, Tumhi; Tcl. — Tindiiki; Mai. — Panachi. Fruit 
and stem bark — astrin. Oil of seeds — ^given in diar. and dysen. Unripe fruit — acrid, 
bitter, oleaginous. Infusion of fruits — used as gargle in aphthae and sore throats; 
juice used as application for wounds and ulcers. Bark — used in dysen. and intermittent 
fevers. Fruit 15 and bark J2% tannin. Ether extract of the fruits possesses anti- 
bacterial activity {Indian For. Leafl., No. 72, 1949, lO; /. Sci. Industr. Res., 195^. 
261B). Practically throughout India. 

DOLICHOS {Leguminosae) 

D. BiFLORUS Linn. S. — Kulattha; H. & Bo. — Kulthi, Koolthee; B. — Kurti-kalai; Tam. — 
Kollu; Tel. — Ulavalu; Mai. — Muthiva. Seeds — astrin., diur., tonic. Decoct. — used in 
leucor. and menstrual di.sorders. Seeds rich source of urease {Biochem. I9i4» 449 J 
/. Biol. Cheni., 1916, 297; Indian /. Med. Res., I932» 1077; Illth. Bull., No. 23, 1951, 
30; J. Indian Inst. Sci. 1930, 153 A; Proc. Indian Acad. Sci., vol. 27B, 1948, 26; Curr. 
Sci., 1946, is).* Himalayas to Ceylon, ascending to 3,000 ft., in Sikkim; sometimes 
cultivated. 

ECHINOPS {Compositae) 

E. ECHiNATUS Roxb. H. — Utakanta, Gokru; Marathi — Uianii; S. — Kantalu, Utati. Plant — 

alter., diur., nerve tonic, used in hoarse cough, hysteria, dyspep., scrofula and ophthal- 
mia. Powdered roots — applied to wounds in cattle to destroy maggots; mixed with 
acacia gum, applied to the hair to destroy lice. More or less throughout India, ascend- 
ing to 5,000 ft. in the hills. 

ECLIPTA {Compositae) 

E. ALBA Hassk. S. — Bhiringaraja, Kesaraja; H. — Bhangra; B. — Kesuti, Kesuria; Marathi — 
Maka; Tam.— Garuga; Tel— Galagara. Plant— tonic and deobstruent in hepatic and 
- spleen enlargements, emetic. Plant juice — ^in combination with aromatics administered 
for catar. jaundice. Leaves — in scorpion-sting. Leaf juice — ^along with honey used as 
remedy for catarrh in infants. Root— emetic, purg., applied externally as antisep. to 
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ulcers and wounds in cattle. Aik. ecliptine (Dymock, Warden & Hooper, II, 268) ; 
alk. nicotine 0.078% (/. Indian. Chem, Soc., 1943, 181; €hem. Abstr., 1944, 1609). 
Common weed in moist situations throughout India, ascending up to 6,000 ft. on 
the hills. 

ELEPHANTOPUS {Compositae) 

E. scABER Linn. S. — Gojihva; H. — Gohhi; B. — Gojialata; Bo. — Hastipaia; Tam. & Mai. — 
Anashovadi. Plant — astrin., cardiac tonic, alter., febge., in snake-bite. Decoct, of 
roots and leaves — enioL, given in dysuria, diar., dysen. and swellings or pains in 
stomach. Root — given to arrest vomiting; powdered with pepper applied to toothache. 
Bruised leaves — ^boiled in coconut oil applied to ulcers and eczema. Alcoholic extract 
of whole .shoot shows antibiotic activity {Indian J. Med. Res., 1949, 169), Throughout 
the hotter parts of India. 

ELETTARIA (Zingiberaceae) 

* E. CARDAMOMUM Matoil. 

EMBELTA (Myrsinaccae) 

L'. KIBES Burm. f. S.— Vuhmga; P. — Bahrung ; H. — Baherang; B*. — Biranga; Bo. — Vaiva- 
rang, Vavadinga; Tam. Tel. & Kan. — Vayuvilanga. Dried fruit— anthclm., astrin., 
alter., tonic, in scorpion-sling and snake-bile. Decoct, of dried fruits — used for fevers 
and diseases of chest and skin. Infusion of roots — given for coughs and diar. Embelic 
acid {Arch. Pharm., BerL, iQOO, 15; Apothckerztg. Beri, 1913, Cc)9) ; drug contains 
cmbeliii 2.5-3.1, quercitol i.O, and fatty ingredients 5.2%; an alk., christembine, a re- 
sinoid, and volatile oil (U.S.D., 1441 ; Indian For. Bull., N.S., No. 102, 1941 ; /. Amer. 
Chem., Soc., 1948, 71 ; J. Indian Chem. Soc., 1929, 577) ; drug has no effect on hook- 
worm and tapeworm but elTective in the treatment of a.scariasis {Indian Med. Gas., 
1947, 66) ; aqueous extracts of fruit show anti-bacterial activity against Staphylococcus 
aureus and Escherichia coli {Indian J. Med. Res., 1949, 169). Throughout India up 
to 5,000 ft. 

EMBLICA {Euphorbiaccae) 

E. OFFICINALIS Gaerln. syn. Phyllanthus cmhlica Linn. B. — Amla, Amlaki; H. — Amla, 
Aonla; Kan. — Amalaka; Mai. — Nelli; S. — Adiphala, Amalaka; Tam. — Nelli; Tel. — 
Amalakamu. Fruit — acrid, cooling, refrig., diur., laxt. Raw fruit — aper. Dried fruit — 
useful in liaemor., diar., and dysen.; in combination with iron used for anaemia, jaun- 
dice and dyspep. Fermented liquor prepared from the fruit — used in jaundice, dyspep. 
and cough. Sherbet of amla with lemon juice — taken for arresting acute bacillary 
dysen. Exudation from incisions on the fruit — ^used as external application for the 
inflam, of the eye. Flowers — cooling, refrig., aper. Root and bark — astrin. Seeds — 
used for asthma, broncht. and biliousness. Fruit rich natural source of vitamin C; 
fruit successfully used in the treatment of human scurvy (Minor Forest Products, 
Mysore, 1945, 55; Biochem. J., 1936, 1014; Indian J. medk Res., 1939, 429; Ann. Biochem., 
1942, 205; 1941, 307; Nature, Lond., 1944, 684); seeds contain fixed oil, phosphatides 
and essen. oil (/. sci. industr. Res., 1951, 88B ; Annu. Progr. Rep„ Cen. Drug Res. Inst., 
Lucknow, 1951-52) ; fruits, bark and leaves rich in tannin {Indian For. Leafl., No. 
1944, 9; Biochem. J., 1936, 1014; Chem. Abstr., 1931, 230; Burkill, I, 921).* Common 
in the mixed deciduous forests of India ascending to 4,500 ft. on the hills. Often 
cultivated in gardens and homeyards. 

EULOPHIA {Orchidaceae) 

E. CAMPESTRis Wall. B. — Salibmisri, Sung-misrie ; P. &. H. — Salibmisri; Bo. — Salum; S. — 
Amrita, Pranada. Rhizome — esteemed as tonic and aphrodis., used in stomatitis, puru- 
lent cough and heart troubles. Throughout the greater part of India, mostly in the 
plains. 

E. NUDA Lindl. S.— Mawya; H. — Goruma; B. — Budbar; Bo.'^Mankand. Tubers— used for 
tumours, scrofulous glands of the neck, broncht. and diseases of blood and as vermi- 
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fuge. Tropical Himalayas from Nepal eastwards to Assam, and in the Deccan from 
Konkan southwards. 

EUPHORBIA {Euphorbiaceae) 

E. ACAULis Roxb. Juice — acrid, vesic. Tropical Himalayas, Kumaon, Nepal, Oudli, Bengal 
and Konkan. 

E. ANTIQUORUM Linn. S. — Vajrakantaka; H. — Tridhara-sehund ; B. — Tikta sij; Bo.-Nt/ra- 
seja; Marathi — Narasya; Tam. — Vachirom; Tel. — Bomajemudu; Mai. — Chadurakalli. 
Plant — purg., digest., pungent. Root-bark — ^jjurg. Decoct, of stem— in gout. Juice of 
plant — purg., irrit. in rheumatism and toothache, used in nervine diseases, dropsy, palsy, 
deafness, to kill maggots in wound, and application for warts and other cutaneous 
affections. Euphorbin (Arch, Pharm., Berl., i880, 729) ; .saline extract of the stem 
shows antibiotic activity (./. ScL Industr. Res., 1952, 261B). Throughout the hotter 
parts of India, in dry places ascending to 2,000 ft. on hills. 

E. iiiRTA Linn. syn. E. pilulifera auct. non Linn. B. — Baro-kheruie ; Bo. — Nayeti; H. — 
Dudhi; S. — Fusitoa, Tam. — Amampatchaiarisi, Palchaiyarissi; Mai. — Nelapalai, Plant — 
used in diseases of children in worms, bowel complaints, cough. Juice of plant — in 
dysen., and colic. Decoct, of plant — ^in bronchial alTections and asthma. Latex of plant 
— used as application for warts (Indian J. Med. Res., 3949, 29). Aik., cssen. oil 
(Pharm. 1909, 141 ; 1913, 506; 1923, 162); appears to contain two active principles 
one of which causes a spike phase in guinea-pig ileum, and the other a relaxing .iction 
on smooth muscle (J. Amer, Pharm. Ass., 1948, 491; Chem. Abstr., 1949, 855) ; 1-inositol 
isolated (J. Am. Pharm. Assoc., 1951, 474; Chem. Ahstr., 1951, 10507). Throughout 
the hotter parts of India. 

E. NERiiFOLiA Linn. S. — Snuhi; H. — Sehiind; B. — Mansasij; Bo. — Mingufa; Tam. — 
Ilaikalli; Tel--Akujemtidu; V .-^Gangichn. Milky juice— used as purg., and riibft. 
expect., to remove warts and cutaneous eruptions. Root — in scorpion-sting and snake- 
bite, antisp., fish poison. Orissa and Deccan. Cultivated elsewhere in India. 

E. THYMiFOLiA Liiiii. S. — Loghiidudhika, Racta-znnda-chada,' H. — Choti dudhi,' B. 
Dudiya, Shzvetkcruee ; Bo.— Nayeti; T'^m.—Sittrapaladi; TeX.—Reddivari manuhala. 
Dried leaves and seeds— arom., a.stria, stim., laxt., given to children in liowel 
complaints. Juice of plant — for ringworm, in snake-bite and skin diseases. Root - 
used for amenor. Essen, oil (Perfum. Essent. Oil Rec., I935> 219) ; leaves and stems 
contain 5, 7, 4-trihydroxy flavone-7-glycoside (J. Agric. Chem, Soc., Japan, 1941, 483; 
Chem. Abstr., 1942, 3625; 1935, 7016). Throughout India in the jjlains and lower 
hills; ascending up to 5,500 ft. in Kashmir. 

E. TiRUCALLi Linn. H. — Konpal, Sehund; B. — Lankasij; lam. Tirukalli, Kalli; Tel. 
Chemudu. Milky juice — ^vesic., rubft., purg., counter-irrit., application for waits, rheu- 
matism, neuralgia, toothache, in cough, asthma and ear-ache, fish poison. Euphorlion 
(Arch. Pharm., Berl., 1886, 729; Ann. Chim. Appl., Roma, 1928, 540); from fresh 
latex isoeuphorol isolated, dried latex contains a ketone euphoronc (J. Sci. Industr. Res., 
1949, 234B; /. Chem. Soc., 1949, 2554; 1950, 1562). Naturalized in the drier parts 
of Bengal, Deccan, S. India; elsewhere largely cultivated for hedges. A native of 
Africa. 

EVOLVULUS (Convolvulaceae) 

E. ALSINOIDES Linn. S.— Vishnugandhi; H. — Sankhapushpi ; Bo.— .Shankha valh; lam.— 

Visniikarandi; Td.—Vishnukaranta; Ul^l—Vistnaclandi. Plant— I)ittcr, tonic, fcbge., 
vermifuge, in dysen. Leaves— made into cigarettes smoked in chr. bronclit. and asthma. 
Aik. (Chopra, 489). Common weed in open and grassy places almost throughout India, 
ascending to 6,000 ft. in the Himalayas. 

FAGONIA (Zygophyllaceae) 

F. ARABicA Linn., see F. cretica Linn. 

F. BRUGUiERi DC., see F. cretica Linn. « 7 1 

F. CRETICA Linn. H.— Dtfwa/taw; Marathi— D/tama^a; P.— Dawa; ^.—Dusparshtt; Tel. 
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Chittigara, Plant— bitter, astrin., tonic, febge., prophylactic against small pox, in 
dropsy, delirium and any disorder which arises from poisoning. Leaves and twigs — 
cooling. Deccan, W. Khandesh, Cutch, Sind, Baluchistan, Waziristan, W. Rajasthan, 
Upper Gangetic Plain, Punjab, and westwards to Afghanistan. 

FERONIA (Rutaccae) 

F. ELEPHANTUM Corrca ; see F. limonia (Linn.) Swingle. 

F. LIMONIA (Linn.) Swingle syn. F. clephantum Correa. S. — Kapiitha; H. — Kavitha; B. — 
Kathbel; Bo. — Kavit; Tam. — Narivila; Tel. — Velaga. Fruit — astrin., stomch., stim. 
Leaves — arom., carmin. Pulp — applied externally as a remedy for bites of venom- 
ous insects and reptiles. Bark — ^i^rescribed for biliousness. Leaves yield 0.73% essen. 

oil (/. Indian Chem. Soc., 1949, 342; CItem. Abstr., 1950, 2706; /. Pharm. Lond., 1905, 
289). Indigenous in S. India. Cultivated in many parts of India. 

FERULA (Umbelliferae) 

♦ F. FOETiDA Regel. 

’•'F. NAKTHEX Boiss. 

FICUS (Moraceae) 

F. BENGALENSis Liiiti. S. — Vata; 11 .-— Bor; B. — Bar; Bo. — Vad; Marathi — Vada; P. — Bor; 
Tam. — Pudavam; Tel. — Peddamatti. Milky juice — applied externally in rheumatism and 
lumbago. Infusion of bark — astrin., used in dysen., diar., diabetes. Seeds — cooling, 
tonic. Leaves — applied as poultice to abscesses. Root fibres — in gonor. {Iloppe-Seyl. 
Z.j 1929, 93). Sub-Himalayan tract and W. Peninsula, planted elsewhere. 

F. CARICA Linn. S. — Aniira; II. & B. — Anjir; Bo. — Anjra; Tel. — Anjuru; Tam. — Simai- 
yatti; P. — Fagari. Fruit — dcmulc., aper., emoL, nutri. Milky juice from the fresh 
green fruit — acrid, used to destroy warts. Protease, amino acid, tyrosin (Bull. Acad. 
Roum., 1916, 346) ; enzyme cravin (Arch. Pharm., Berl., 1881, 226) ; lipase, protease 
(C.R. Acad. Sci.j Paris, 1912, 56; /. Amer. Chem, Soc., 1928, 2012); carotin (J, Biol. 
Chcni., 1932, 35) ; leaves yield 0.06% bitter substance ficusin and bergaptene (Bull. 
Chem. Soc., Japan, 1936, 389; Chem. Abstr., 1936, 7575); latex which resembles ficin 
and a globulin fraction are very toxic and had a strongly necrotic action on the skin 
F.xp. Med. Surg., 1945, 11; Chem. Abstr., 1945, 3071). Baluchistan. Cultivated in 
N.W. India and the Deccan. 

F. HiSPiDA Linn. f. S. — Kakadunibura; H. — Konea-dumbar ; B. — Kakdumur ; Bo. — Rambal; 
P. — Rumbal; Assam — Khosicadumar; Tam. & Mai. — Peyatti; Tel. — Vettiyati. Fruit, 
seeds and bark — ^i)urg., emetic. Saponin (Dymock, Warden & Hooper, III, 347). More 
or less throughout India. 

F. LACOR Buch.-Ham. S. — Plaksha; II. & P. — Pilkhan; B. — Pakar; Bo. — Pipli; Mai. — 
Pepar; Tam. — Kurugu; Tel. — Badijuvvi. Decoct, of bark — ^used as a wash for ulcers, 
as an injection in leucor., as gargle in salivation. Plains and lower hills of India. 

F. RACEMOSA Linn. syn. F. glomerata Roxb. S. — Udumbara; P. — Kumbal; H. — Gular; B.— 
Jagya-dumur; Bo. — Umbar; Tam., Tel. & Mai. — Atti. Bark — ^astrin., given to cattle 
when suffering from rinder-pest. Root — ^in dysen. Sap of root — in diabetes. Leaves — 
powdered and mixed with honey given in bilious affections. Fruit — astrin., stomch., 
carmin., given in menor and haemoptysis. Milky-juice — in piles and diar. Throughout 
India. 

F. RETUSA Linn. B. & H. — Kavirup; Bo. — Pilala; S. — Kuni; Tel. — Yerrajuwi; Tam. — 

Kallichi. Juice of bark — in liver disease. Powdered leaves and bark — ^in rheumatic 
headache. Root-bark and leaves — ^boiled in oil application for wounds and bruises. 
Chota Nagpur, Bihar, Madhya Bharat, W. Peninsula, S. India to Ceylon, Sundarbans 
and Andamans. 

FOENICULUM (Umbelliferae) 

♦F. VULGARE Mill. 

GARCINIA (Guttiferae) 

G. INDICA Chois. H. & Bo.— iToiaw; TBm.--Murgal; Mzl^-PmampiAi. Fruit— antiscor., 
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cooling, cholag., emol, demulc. Bark— astrin. Oil— soothing, used in skin diseases 
(Pharm, J., 65; /. Soc. Chem. Ind., Lond., 1898, 991). Konkan, N. Kanara, W. Ghats 
of Bombay, S. Kanara, Coorg, Wyiiaad, often cultivated. 

G. MORELLA Desr. B.— Jamal; 'tl.—-Tamel; M'dl—Pinnartuli; Marathi— Vo;;/ j 7 ; S.— 
Tamala; Tam. — Irevalsinni; Tel. — Pasupuvarne. Gum resin — purg., anthelm., used in 
dropsical affections, amenor., obstinate constipation and as vermifuge (Arch, Pharm., 
Berl, 1891, 426; Pharm. J., 1883, 69). Dry pericarp of seeds yields 10% niorellin (J. 
Chem. Soc., 1937, 853; Chem. Abstr., 1937, 5368. E. Bengal, Khasia Hills, evergreen 
forests of N. Kanara, W. dials from S. Kanara and JMysorc to Travaiicore, up to 
3,000 ft. 

GENTIAN A (Gentianaceae) 

G. KURROO Royle. H. & B.—Karu; Bo.—Phaslianvcda; V.—Nilakant. Root— tonic, stonich., 
febge., for urinary affections and as a masala for fattening horses. Kashmir and N.W. 
Himalayas, 5,000-11,000 ft. 

GLORIOSA (Liliaceae) 

G. SUPERBA Linn. S. — Shakrapushpi; H. — Kaiihari; B. — Bishahingnli; Bb. — Karlanag ; P. — 
Kariari; Tam. — Akkinichilam; Tcl. — Agnisikhha. Root — purg., cholag., anthelm., used 
in leprosy, parasitical affections of skin, piles, colic, in snake-biles and .scorpion-stings. 
Starch from root — given internally in gonor. Aiks, superbinc, gloriosine (Indian Med. 
Gas., 1880, 253; Medcd. PlTuin. Batavia, 1899, 71; J. Chem. Soc., 1915, 835; Bcr. 
Dtsch. Chem. Ges., 1920, 2069); colcliicine (Curr. Set., 1941, 446). Throughout tropi- 
cal India ascending to 7,000 ft. on the bills. Common in Mysore Stale. 

GLYCYRRHIZA (Leguminosae) 

* G. GLABRA Linn. 

GMELTNA (Verbenaceae) 

G, ARBOKEA Linn. S. — Gumbhari; H. — Gamari, Khambhari; B. — Gamari; B'o. — Shewun; 
P. — Gumhar; Tam. — Kaltanam; Tel. — Gummadi. Juice of leaves— demulc., used in 
gonor., cough, and to remove foetid discharges and worms from ulcers. Plant — used 
in snake-bile and scorpion-sting. Throughout India. 

GOSSYPIUM (Malvaceae) 

G. ARBOREUM Liiin. H. — Nurma; P. — Kapas; Bo. — Dcokapas; H-iA.—Chcmpariiiti; S.— 
Karpasamu; Tam. — Sembarulti; Tel. — Patti. Root — used in fever. Seeds — in gonor., 
gleet, chr. cystitis, catarrh, consumption. (/. Soc. Chem. Ind, Lond., 1899, iCi; 1909, 
2131; 1916, 145, 1191; /. Amer. Chem. Soc., 1923, 1944; 1924, 405; 1925, 1731)* Grown 
in gardens and about temples. 

GREWIA (Tiliaccae) 

G. AsiATiCA Linn. S.—Parusha; H., P. & B.—Fhalsa; Tiim.—Palisa; TA.-Pedda- 
jana. Fruit — astrin., cooling, stomch. Infusion of bark — demulc. Root-bark — in 

rheumatism. Leaves — ^used as application to pustular eruptions. Extensively cultivated 
throughout India; in the wild state unknown. 

G. TILIAEFOLIA Vahl. S. — Dharmana ; H., P. & B.—Dhamani ; Bo.— Damana ; Tam.— Tarra ; 
Tel. — Charachi, Jana; Mai. — Satachi. Bark — used in dysen., employed externally to 
remove the irritation from cow-itch. Wood — in powder form emetic, antid. to opium 
poisoning. Sub-Himalayan region from the Jumna to Nepal up to 4,000 ft., Madhya 
Bharat, all districts of Madras State, Bihar and Orissa. 

GYNANDROPSIS (Capparidaceae) 

G. GYNANDRA (Linn.) Briquet syn. G* pentaphylla DC; Cleome pcntaphylla Linn. S.— 
Surjavarta; H. — Karaite; B. — Hurhuria; Bo. — Tilavana; Mai. — Taivcla; Tam. — Kadu- 
gu; Tel. — Vaminta, Decoct, of root — used in fever. Leaves — rubft., vesic., in rheu- 
matism. Juice of leaves — remedy for otalgia. Seeds — anthelm., rubft. Plant — in scor- 
pion-sting and snake-bite. Essen, oil (Dragendorff, Heilpflanzen, 260) ; seeds contain 
cleomin (Proc. Nat. Inst. Sci. India, 1937. 45 ; Chem. Abstr., 1938, 2137). A common 
weed abundant throughout the warmer parts of India. , 
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HARDWICKIA (Legmminosae) 

H. riNNATA Roxb. Mai. — Kodapalla; Kan. — Enne; Marathi — Anjana; Tam. — Kodapalai. 
B'alsam— used for gonor. Yields balsam similar to Copaiba balsam and used as such; 
essen. oil {Ber. Schimmcl ti. Co., Lps., 1905, April, 86; 1907, April, 116; Arch. Phartn., 
Berl, 1908, 71) ; the oil as reported by the Imperial Institute, London, cannot be a 
substitute for copaiba oil (Kirlikar & Basu, II, 882) ; olcoresin (/. Indian Inst. Sci, 
1918-20, II, 29). Evergreen forests of the W. Ghats from S. Kanara to Travancore. 

HEDYCHIUM (Zingibcraceae) 

II. SPICATUM Ham. ex Smith. S. — Karchura, Karpur; H. — Siiruti; Marathi— 

kachari; B. — Gandha-shati ; Bo. — Sutti; Tam. — Simaikkichilik-kilhangu. Rootstock — 
stomch., carmin., tonic, stim., emmen., expect., good in liver complaints, vomiting, diar., 
inflam, and pains; used in snake-bite. Essen, oil, methyl paracumarin acetate, cinna- 
mic ethyl acetate (Dtsch. Apoth Ztg. 1884, 560; Wehmer, I, 179); rhizomes yield 4% 
essen. oil containing ethyl-p-methoxy cinnamate 67.8, ethyl cinnamate 10.2, d-sabinene 
4.0, 1 : 4-cincole 6.0, sesquiterpenes (probably cadinene) 5.5, sesquiterpene alcohol 4.7% 
{Indian Soap J., 1940, 248; Chem. Abstr., 1940, O015). Subtropical Himalayas, Nepal, 
Kumaon, 5,000-7,000 ft. 

HELIANTHUS {Compositae) 

H. ANNUUS Linn. S. — Surya-mukhi ; H. — Surjamnkhi; B. — Suraja-mukhi; Bo. — Surajmaki; 
Tel. — Adiiyabhakticheitn; M. — Suriyakandi. Seeds — diur., expect., used in bronchial, 
laryngeal, pulmonary affections, coughs and colds, in scorpion-sting. (/. Amcr. Chem. 
Soc., 1897, 487; 1922, 2952; Biochem. Z., 1919, i; J. Soc. Chem. Ind., Land., 1927, 
433T.) ; chlorogenic acid (Chem. Zbl, 1933, H, 1617) ; leaves— carotin., lutein {Ber. 
Dtsch. Chem. Ges., 1934, 170; Zhem. Zbl, 1934, I, 2436). Cultivated in India. A 
native of America. 

HELICTERES {Sterculiaceae) 

H. isoRA Linn. S. — Mriga-shinga ; H. — Marorphali; B. — Atmora; Bo. — Kevana; Tam. — 
Valumberi; Tel. — Valambiri; P. — Marorphali. Fruit — dcniulc., astrin., useful in the 
griping of boAvels and flatulence of children. Bark — in dysen., and diar. Juice of root 
— in diabetes empyema, stomach affections and snake-bite. Root and bark — expect., 
demulc., astrin. to the bowels, antigalactagogue ; lessen griping; a cure for scabies when 
applied topically. Dry forests throughout central and western India, from Bihar as 
far west as Jammu and Western Peninsula. 

HELIOTROPIUM {Boraginaceae) 

H. INDICUM Linn. S. — Ilastisunda; H. & B. — Ilatisura; Bo. — Burundi; Tam. — Telkodukki. 
Leaves— applied to boils, ulcers, wounds and in stings of insects and reptiles. Plant— 
diur. Aik. (Dymock, Warden & Hooper, II, 526; Arch. Pharm., Berl, 1900, 505). 
Throughout India. 

HEMIDESMUS {Asclepiadaceae) 

*H. iNDicus R. Br. 

HERPESTIS {Scrophulariaceae) 

*H. MONNIERA (Linn.) H. B. & K.; see Bacopa monnieri (Linn.) Pennell. 

HIBISCUS {Malvaceae) 

H. CANNABINUS Liiin. S. — Mali; H. — Patsan; B. — Mestapat; Bo. — Ambari; Tam. — Pulichai; 
Tel. — Gongiira. Juice of flowers — with sugar and black pepper in biliousness with 
acidity. Seeds — aphrodis., fattening, as external application to pains and bruises. Leaves 
— ^purg. Seeds — fatty oil like arachis oil {Pharm. Weekbl, 1922, 1926) radium, thorium, 
rubidium {Biochem. Z., 1931, 58; Chem. Zbl, 1931, i, 3575 ); Petals contain 
glued, cannabiscitrin and flavonol cannabiscetin {Curr. Sci., 193S, 504; Chem. Abstr., 
1938, 5846). Generally cultivated. Apparently a native of Africa. 

H. ROSA-siNENSis Linn. S. &. B. — Joba; H.-^Jasum; Bo. — Jasavanda; Tam. — Sapattuppu; 
Tel.— Dewanaww. Root— in cough, subst. for Althaea. Leaves— emoL, aper. Flowers— 
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emol. Infusion of petals — ^given as demulc. and refrig, drink in fevers. Cultivated 
in gardens throughout India. 

HOLARRHENA (Apocynaceae) 

ANTIDYSENTERICA Wall. 

HOLOPTELEA {Ulmaceae) 

H. INTEGRIFOLIA Plancli. II. & V.—Papn; Marathi— Faz;a/a; S.—Chirabilva; T^m.—Aya; 

Ttl—Nemali. Juice of boiled bark— applied to rheum, swellings. Sub-Himalayas, 
Ajmere, Bundelkliand, Bihar, Assam and W. Peninsula. 

HORDEXJM (Gramineae) 

PI. vulgare Linn. syn. H. sativum Pers. PL, P. & Bo. — Jau; Bo.— Jav; S.—Divya; 
Tam. — Barliyarisi; Tel. — DarilibiycHm. Grains — demulc., easy of digestion, u.scd in the 
dietary of sick, parched and powdered much employed in the form of a gruel in cases 
of painful and atonic dy.spep. As— 55 mg. in 100 g. dry and 50 mg. in 100 g. fresh 
plant (C.R. Acad. Sci, Paris, 1914, 2C8 ;Chem. Zbl, 1914, II, 885; J. Amer. Cltcm. 
Soc., 1931, 304b). Cultivated chiefly in N. India and up to 13,000 ft. in the Himalayas. 
IIYDNOCARPUS {Placourtiaceae) 

* H. KURZii (King) Warb. syn. Taraktogenos kursiii King. 

HYDROCOTYLE (Umbclliferae) 

*H. asiatica Linn.; See Centella astatica (Linn.) Urban. 

HYGROPHILA (Acanthaceae) 

* PI. spfNOSA T. And. ; see AsteracAntha longifolia Nees. 

HYOSCYAMUS (Solanaccae) 

*H. NIGER Linn. 

ICHNOCARPUS (Apocynaceae) 

J. FRUTESCENS K. Br. S. — Sariva; II. — Kalidudhi, .Siamalata; B. — Dudhl, Shyamalata; Tel. — 
Illukkaiti; T'iXm.—Udargodi; Mai.— Pa/7'a//t. Root— properties similar to Hemidesmus 
indicus, alter., tonic, subst. for Sarsaparilla. Decoct, of leaves and stalks — in fever. 
More or less throughout India. 

INDTGOFERA (Leguminosae) 

I. TRiFOLiATA Liiui. Bo. — Vckaria; H. — Ganglimethi; Marathi — Lalmeti; Tel. — Baragadamu. 

Seeds — restor., alter., astrin., aphrodis., tonic, used in rheumatism and leucor. Throughout 
India. 

IPOMOEA (Convolvulaceae) 

1 . hederacea (Linn.) Jacq. H., B'. & Bo. — Kaladana; S.—Krishnabija; T^vn.—Kakkatian; 
Tel. — Jirki. Seeds — purg., subst. for jalap. Glued. (Arch. Pharni., Bert., 1896, 459; 
Pharm. J., 1924, 155; /. Pharm. Soc. Japan, 1922, 419; /. Coll. Agric. Tokyo, 1931, 
241; Proc. imp. Acad., Japan, 1926, 274; 1934, 389; Chem. Zbl., 1934, I, 3605); resin 
14.2-15.3% (Indian J. Pharm., 1948, 70 ; Chem. Abstr., 1949, 35 ^ 5 ) • Throughout India, 
botli cultivated and apparently wild, up to 0 ,ooo ft. in the Plimalayas. 

I. PANICULATA R. Br. S. — Bhumikiishmanda; PL — Bilaikand; B. — Bhumikumra; Bo. 
Bhuikohala; Mai. — Palmutakku; Tam. — Nilappuchani; Tel. — Palamodikku. Roots 
tonic, alter., aphrodis., demulc., lactag., purg., cholag., in scorpion-sting. Resin similar 
to jalap resin. Throughout tropical India in moist regions. 

I. RENiFORMis Chois. S. — Mushakami; H. — Musakani; B*. — Undirakanipana; Bo. 

Undirkani; Tam. — Perettaikkiray ; Tel. — Toinnuatali. Plant — deobstruent, diur., alter., 
used in rheumatism and neuralgia, Bengal, Konkan, Deccan and Carnatic. 

JASMINUM (Oleaceae) 

J. ATJRICULATUM Vahl. S., Kan. & Tel— Magadhi; Tsim.—Udigai; Mai— Bolidda. Flowers 

— ^given in consumption. Deccan, Carnatic, W. Peninsula. 

J. OFFICINALE Liiin. (S. — Ganika ; H. & Kash. — Chamba ; P. — Dumni, Sum; Kan. 
Sannajajimallige., Root— used in ringworm. Aik. jasmin; essen. oil (Repert. Pharm. 
1834, loi; Ber. Schimmel u. Co., Lps., ig2g, 51). Himalayas 3,000-9,000 ft. from the 
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Indus eastwards, extending into the inner valleys, Trans-Indus. Often cultivated in 
India. 

J. OFFICINALE Linn. var. grandiflouum Bailey syn. J. grandiflorum Linn. S. & H. — 
Chambeli, Jati; B. — Chamclij Jati; Tam. — Fichi; Mai. — Fichakam; Bo. — Chambeli; 
Tel. — Jaji. Leaves — chewed as a treatment for ulcerations or eruptions in the mouth; 
the fresh juice applied to corns; an oil prepared with the juice of leaves poured into 
the car in otorrhoea. Flowers — used as an application in skin diseases, headache and 
weak eyes, in scorpion-sting. Plant — ^anthelm., diur., emmen. Aik., salicylic acid 
(Dymock, Warden & Hooper, II, 378) ; essen. oil {Chem. & Drugg., 1929, 778; 
Chcmikcrr.ig, 1910, 912; /. Soc. Chem. Ind., Land., 1909, 227; Ber„ dlsclu Chem. Ges., 
1933, 1521 ; Chem. Zbl, 1933, 3571; Chem. Abstr., 1940, 7534; Indian Soap J., 1951, 
235, 259; Chem. Abslr., 1951, 10507).* Sub-tropical N. W. Himalayas 2,000-5,000 ft., 
Salt l^ange, Trans-Indus, eastwards to Kumaon, hills of Rajasthan and Madhya 
Bharat. Often cultivated in Indian gardens. 

J. sambac Ait. S. — Mallika; H. — Motia^ Murga; B. — Bel, Mogra; B. — Mogri; Tam. — 
Malligai; Tel. — Bondumalle ; Mai. — Mtdla. Plant — cooling, used in cases of insanity, 
weakness of sight, and affections of the mouth. Root — emmen. Flowers — lactifuge, 
applied unmoistened to breasts to arrest secretion of milk in puerperal state in cases 
of threatened abscess. Dried leaves — soaked in water and made into a poultice used 
in indolent ulcers. 

JATROPFIA (Euphorbiaceae) 

J. glandulifera Roxb. S. — Nikumba; B. — Lalbherenda; 1 1 . & Bo. — Janglierandi, 
Undarbibi; Mai. — Nakadanii; Tam. — AdaJai; Tel. — Dundigamu. Fixed oil from seeds 
— purg., used in chr. ulcerations, foul wounds, ringworm, in rheumatism and paralysis. 
Juice of the plant — used to remove film from the eyes. Root — brayed with water given 
to children suffering from abdominal enlargements; purg., said to reduce glandular 
swellings. Bengal, Northern Circa rs, Deccan and Carnatic, from the Krishna river 
southwards, rare in Oudh and Punjab. 

JUGLANS U uglandaceae) 

J. REGIA Linn. S. — Ahschota; H. & B'.—Akhrot; Bo. & Marathi— /I /^ro da; Tam. & Tel. — 
Akrotiu. Bark — anthelm., detergent. Leaves — astrin., tonic, in decoct, considered to 
be specific in strumous sores, anthelm. Fruit — alter, in rheumatism. Aik., barium 
(Amer. J. Pharm,, 1886, 468; Ber, dtsch. Chem. Ges., 1884, 1045; 7 . Amer. Chem. 
Soc., 189G, 609; 1903, 845) ; As — 0.013 ing. in 100 g. seeds {C.R. Acad. Sci., Paris, 1912, 
893); oxalic acid in fruits {Chem. News, 191C, 62); juglon {Pham. Zentralh., 1931, 
97; Chem, Zbl, 1931, I, 3379).* Temperate Himalayas 3,000-10,000 ft., wild and 
cultivated, Khasia Hills, cultivated, and Bialuchistan. 

LAUNAEA {Compositae) 

L. piNNATiFiDA Cass. Bo.— iPaZ/iW; Marathi & Gujarati — Bhonpatri; H. — Bankau, Plant 
— given as lactag,, used as subst. for Taraxacum. Juice — used as soporific for children 
and applied in rheum, affections, Sandy coasts of India. 

LEPTADENIA {Asclepiadaceac) 

L. RETicuLA'j'A W. & A. Bo.— Dud/u’; H.— Don; S.—Jivanti; Tsitn.—PaJakudai; Tel.— 
— Palatige. Plant — stim., tonic, Punjab and W. Peninsula. 

LEUCAS {Labiatae). 

L. CEPHALOTES Spreiig. S. — Dronapushpi; H. — Goma, Motapati; B. — Barahalkasa; Marathi 
— Tumba; Tel. — Tumni; P. — Maldoda. Plant — stim., diaphor., insecticide. Fersh juice 
— external application in scabies. Flowers — in form of a syrup used as remedy for 
cough and colds. Essen, oil; alk. (Dymock, Warden & Hooper, III, 125). Kashmir, 
Punjab, Bengal, Assam, Himalayas, Rajasthan Desert, Kathiawar, Gujarat and all 
plains of Madras State. 

LINUM {Linaceae) 

L. usiTATissiMUM Linn. S. & Tel.— H.— B.'-^Masina, Tisi; Bor-Alasi; 
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Tam. — Alshi; Mai. — Chcruclianavittinlevilta. Dried ripe seeds — used as dcmulc. and 
in form of poultices; as poultice useful for gouty and rheum, swellings; used 
internally for gonor. and irritation of the genito-urinary system. Bark and leaves— 
used in gonor. Flowers — nervine and cardiac tonic. Oil — mixed with limewatcr used 
as application to burns. Seeds contain HCN-glucd. linamarin {Chem. Zhl, 1907, 1, 
1440); 0.0812 mg. arsenic oxide in i kg. seeds {Pharm. Weckbl , 1921, 1482; Chem. 
Zbl., 1922, II, 1 13); flowers with immature seeds contain o.(kj 7 o HC'N ; one-halt lb. 
of flowers will cause death of bullocks {Indian J. vet. Sci., 1939, 61; Chem, Ah.^tr , 
1940, 2071) seeds contain about 30 to 40% of fixed oil, 6% mucilage, 25% proteins, 
together with wax, resin, sugar, phosphates and a small quantity of the glycoside, 
linamarin (B.P.C., 474). ( ultivated throughout India up to O,000 ft. 

LIPPI A (Verbcnaccae) 

L. NODIJ^'LORA Mich. 

LUKFA {Cucurbitaceac) 

L. ACUTANGULA Koxb. S. — KosJuitaki ; 11. — Jinga, Torai; Bo. — Tiirai; B. — Jhinga; Tam. — 
Pikunkai; Tel. — Burkai: Mai. — Puii henggali. Seeds — emetic, purg. Juice of fresh 
leaves — dropped into the e3'cs in granular conjunctivitis. Pounded leaves — applied 
locally to splenitis, haemorrhoids and leprosy. Bitter substance luffin {Pharm. J., 
1890, 997; /. Sue. Chem. Ind., Land., i8g8, 991; 1910, 1428); seeds contain 20% of a 
saponin glycoside, enzyme and a fixed oil; oil causes salivation, vomiting and purging 
in dogs {Indian J, Med. Res., 1943, 63; Chem. Abstr., 1944, 5003). ( ultivated throughout 
the greater jiart of India. 

LUVUNGA {Ruiaccae) 

L. SCANDENS Buch.-i lani. S. — Lavangalata ; Lahangaphal. Berries — used in preparing 

a perfumed medicinal oil. Root and fruit-used in .scorf)ion-sting. Four crystalline 
neutral compounds isolated from mature fruits (./. Indian Chem. Sac., jg.t4, 181). 
Kastern Bengal, Assam, Khasia Hills and Chittagong. 

MADHUCA {Sapoiaccac) 

M. INDICA J. F. Gmcl. syn. M, latifolia (Roxb.) Maebride; Bassia latifolia Roxb. 

MAJORANA {Labiatae) 

M. iioRTENSis Mocnch syn. Origanum majorana Linn. S. — Maru; B. — Miirru; Bo. — 
Murzvo; Tam. — Alarm; Dec. & II. — AInrzva; Kumaon — Bantulsi. Plant — carmin., ex- 
pect., tonic to the liver. Leaves and seeds — ^tistrin., remedy for colic. Ks.scn. oil from 
leaves — used for hot fomentations in acute diar. Essen, oil, bitter substance {Ber. 
Schimmel u. Co., Lpz., 1926, 70; 1918, 34; Ber. dtsch, chem. Ges., 1907, 59^); intra- 
venous injection of i c.c, per kg. l)ody weight of dogs of a saturated solution of 
essen. oil in 33% ethyl alcohol increased peristaltic movements of intestine {C.R. Soc, 
Biol, Paris, 1945, 210; Chem. Abstr., 1946, 3527). Extensively cultivated in India. 
MALLOTUS (Euphorbiaccae) 

M. PHiLippiNF.NSis Muell.-Arg. 

MANGIFERA {Anacardiaceae) 

AI. INDICA Linn. S. — Amra; B. — Am; H. & Bo. — Am, Amb; Tam. — Maniarant; Tel. — 
Amramu; Mai. — Amram. Leaves — ^in scorpion-sting. Ripe fruit — laxt., diur., astrin., 
useful in haemor. from uterus, lungs or intestines. Unripe fruit — useful in ophthalmia 
and eruptions. Rind of fruit — astrin., stim. tonic in debility of stomach. Seeds ^used 
in asthma. Kernel — astrin., used in haemor., in diar.,. anthelm., its juice if snuffed 
can stop nasal bleeding. Bark — ^astrin., used in uterine haemor., haemoptysis and 
melaena, diar. and other discharges. {Chemikerstg, 1897, 719; Fhanm. J,, 1907» 7i8) ; 
Fruit — ^vitamins A, C and D {Biochem, i933» 1290; Chem. Zhl, 1934, I, 5^3 » Philip, 
J. Scl, 1934, 379; Chem. Zbl, 1934, II, 270); vitamin B {Indian J. Med. Res., i933» 
IQ45). Probably indigenous in Sikkim, the Nambar forests in Assam, the Khasia 
Hills, in ravines on the higher hills of the Satpura range, in Kliandesh and along the 
W. Ghats. Cultivated in the tropics generally. 

65 
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MARSDENIA (Asclcpiadaceae) , 

M. ROYLEi Wright. H. — Murkula, P. & Simla — Kurang; Kumaon — Murkila; Almora — 
Murkhila; Dehra Dun — Maruabel. Unripe fruit — cooling and alter. Decoct. — used as 
remedy in gonor. Western and Eastern Himalayas, from Simla to Kumaon, ascending 
to 5,000 ft., Sikkim, 4,000 ft. 

MENTHA (Labiatae) 

M. viPERiTA ]Jnn. F.nglish — Peppermint. Essen, oil from plant — anti.scp., stim., carmin. 
Herb — stim., slomch., carmin., used for allaying nausea, sickness, vomiting and as infants 
cordial. Yields essen. oil 0.5-i.5% containing 56% free menthol and 4% esters {Sci. 
Pharm., 1937, 33; Chem. Abstr., 1937, 4054); menthol content varies between 36.2*56% 
and ester 44-9.9% (Rep. Hung, agric. Exp. Sta., 1939, 93; Chem. Abstr., 1939, 7485; 
Mitt, naiurf. Ge.^. Bern., (1937) (1938), 21; Chem. Abstr., 1939, 5129); yield of 
menthol decreases by 30% if harvested 10-15 days earlier or later (Proc. Amer. Soc. 
hort. Sci, 1944, 451; Chem. Abstr., 1945, 4192). Cultivated in Indian gardens. 

MICHELIA (Magnoliaceae) 

M. CHAMPACA Linn. H. & B. — Champa, Champaka; Bo.— ^Champa; S. — Champaka; Marathi 
— Kudehampa; Mai. — Champakani ; Tani. — Shampangi; Tel. — Champakmu. Bark — 
febgc., stim., expect., astrin. Dried root and root bark — purg., in form of infusion 
u.seful emmen. ; mixed with curdled milk useful application to abscesses. Flowers and 
fruits — considered stim., aiitisp., tonic, stomch., carmin., bitter and cooling, used in 
dy.spep., nau.sea and lever; useful as diur. in renal diseases and in gonor; mixed with 
sesamum oil form an external application in vertigo. Oil from flowers — useful 
application in cephalalgia, opthalmia and gout. Juice of leaves — given with honey in 
colic. Seeds and fruit — ^tiscd for healing cracks in feet. Essen, oil (Philipp. J. Sci., 
1909, J31A; 1910, 262; 1911, 333; J. Amer. Chem. Soc., 1911, 1763; Parfum. Mod., 1927, 
98) ; essen. oil 0.11% (Bull imp. Inst., bond-, 1934, 253; Chem. Zbl., 1934, 11 , 2613). 
Wild in the E. sub-llinialayan tract and lower hills up to 3,000 ft., Assam, W. Ghats, 
S. India. Much cultivated in various parts of India. 

MIMOSA (Leguminosae) 

M. RUBicAULis Lam. FI. &. B. — Shiah-kania; Bo. — Huziru; Garhwal — Khinkari; Mai. — 
Kattusinikka; P. — Arlu; Tam. — Ingai; Tel. — Undra. Leaves — in form of infusion 
prescribed in piles; brui.sed and applied to burns. Root — in powder form given when 
from weakness the patient vomits liis food. Throughout India. 

M. suMA Roxb.; sec Acacia suma Buch.-Ham, 

AlIMUSOPS (Sapotaceae) 

M. ELENGi Linn. S. — Bakula; H. & B. — Bakul; Bo. — Borsali; Mai. — Bakulcom; P. — Maulsari; 
Tam. — Magila?n; Tel. — Vakulamu. Bark — astrin., tonic, useful in fevers. Leaves — in 
snake-bite. Pulp of ripe fruit — astrin., used in curing chr. dysen. Seeds — ^bruised and 
locally applied within the anus of children in cases of constipation. Saponin (/. Soc. 
Chem, Ind., bond., 1910, 1430; Chem. Zbl., 1930, 2895) ; kernel yields an oil. W. Penin- 
sula, southwards from Khandala Ghat on the west and the N. Circars on the east side 
and Andamans. 

MORINDA (Rubiaceae) 

M. ciTRiFOLiA Linn. H. & B. — Ach; S. — Ashyuka; Bo. — Aal;* M.P. & Dec. — Al; Mai. — 
Mannanatti; Tam. — Vellainuna; Tel. — Mulugu. Root — cath. Leaves — administered 
internally as tonic and febge.; used as a healing application to wounds and ulcers. 
Baked fruit— in Indo-China used as emmen., and given in asthma and dysen. Unripe 
berries — charred and mixed with salt applied successfully to spongy gums. Juice of 
leaves— applied to gout externally. Glued, morindin (Arch. Pharm., Bert., 1907, 534, 
281; /. Chem. Soc., 1887, 87; 1920, 561; 1918, 766); yields anthraquinone derivatives 
(U.S.D., 1524). Indigenous to the Darjeeling Terai and outer hills and on the 
Andamans and along the Konkan coast; cultivated largely in India. 
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MORINGA (Moringaceae) 

* M. OLEiFERA Lam. syn. ikf, Pterygosperma Gaertn. 

MORUS (Moraceae) 

M. ACEDOSA Griff, syn. M. indka Linn. S.—Shalmali; H., P., B. & Bo.—'l'ut; Mai.— 
Yusham; Ta.m.’-Kambali; Tel— Putika. PVuit— arom., cooling. laxt., allays thirst, 
grateful in fevers. Bark— anthelm., purg. Leaves— in decoct, used as gargle in inllatn. 
of vocal cords. Root— anthelm., astriii. Wild in the suh-Himalayan tract from the 
Sutlej eastwards, up to 5,000 ft. Cultivated elsewhere. 

MU CUN A ( Leguminosae ) . 

M. PRURiENs Bak. (FI. Br. Tnd., II, 187, non DC.) ; see M. prurita Ilook. 

M. prurita Hook. syn. M. pruriens Bak. (FI. B'r. Tnd., 11 , 187, non DC.). S.—AtmagupUi ; 
H. & P,—~Kawanch; B.— Alkusa; l^o—Kuhili; M‘^\.—-Shoriyanain; Tel— Dulag and i ; 
Tam. — Punaikkali. Seeds — aphrodis., nervine tonic, in scorpin-sting. Pods — ^jintliclm. 
Root — purg., prescribed as remedy for delirium in fever; powdered and made into 
a paste applied to the body in dropsy; strong infusion mixed with honey given in 
cholera. {Chm. Zbl., 1923, I, 1372; 1921, I, 456); seeds give 4% reddish viscous oil 
and alks. mucunine and niucnnadinc (Indian J. Pliarm., 1944, 9-; Chetn. Abstr., 1940, 
3227). Punjtib plains, from the base of the Himalayas to Ceylon and Burma. 
MUSA (Musaceae), 

M. paradisiaca Linn. S. — Kadali; II. & Bo. — Kcla; B. — Kala. Root — anthelm. Flowers — 
astrin. Juice of stem — in otalgia and haemoptysis. Analysis of fruit. (./. Amcr. Chetn. 
Soc., 1912, J70C; Chem. ZbL, 1921, IV, 137; C.R. Acad. Sci ^ Paris, 1912, 893; Apoihe- 
kerstg, Perl., jgio, 440). Commonly cultivated. 

MYRICA (Myrkaceae). 

M. nagi Thunb. S. — Katphala; H., P., B. & Bb. — KaipJial; Tam. — Marudam; Tel. — Kaidar- 

yamu; Alai. — Maruta. Bark — astrin., carmin., anliscp., useful in fever, asthma, cough; 
powdered and used as snuff in catarrh with headache; mixed with ginger used as 
a rubft. application in cholera; fish poi.son. (/. Chem. Soc., i8(X), 1287; Proc. Chem. Soc., 
Land., 1902, it) ; contains the glycoside myricitrin (J. Cheat. Soc., 1925, 183). Subtropical 
Himalayas from the Ravi eastwards at 3,000-6,000 ft., Khasbi Hills, and Sylhet. 
MYRISTICA (Myristkaccac) 

*M. fragkans Houtt. 

NARDOSTACHYS (Valerianaccae) 

N. J ATAMANS! DC. S., H, & B, — JaiamaHsi; Bo.— B a lac Jiarea ; Tum.—Jakimaslii; Garljwal 

— Mast; Tel. — J atamamshi ; Mai. — Jctavianshi; Kash. — Bhutijalt. Root— arom., bitter, 
tonic, stim., antisp., employed for treatment of epilepsy, byslcria and convulsive 
affections; used in palpitation of heart; subsl. for Valerian; useful in intestinal colic. 
Essen, oil (Dymock, Warden & Hooper, H, 237; Ber. Schimmel u. Co., Lpz., 1907, 
Oct, 65; 1926, 75) ; a cry.stalline acid jatamansic acid has been isolated (J. Sci. Industr. 
Res., 1951, 48B).’1‘ Alpine Himalayas, 11,000-15,000 ft., extending eastwards from 
Kumaon to Sikkim, 17,000 ft. and Bhutan. 

NELUMBIUM (Nymphaeaceae) 

*N. sPECiosuM Willd. 

NERIUM (Apocynaceae), 

N. INDICUM Mill. syn. N, odor urn Soland. S. — Karavira; H. & P.—Kaner; B.—Karabi; 
Bo.— Kanhera; Tam., Tel. & li^X.—Karaviram. Plant— poisonous. Root— powerful 
resolv. and attenuant, used externally; beaten into a paste with water applied to chancres 
and ulcers on the penis. Decoct, of leaves — ^used to reduce swellings. Oil prepared 
from root-bark — used in skin diseases of a scaly nature, and in leprosy. Glued. (Chem. 
ZbL, 1881, 218; Proc. Chem. Soc., Loni., 1901, 92); root, bark and seeds contain 
the toxic principles neriodorin, nerioderin and karabin (Pharm. J., 1880, 873; Proc. nat. 
Acad. Sci. India., 1934, 2 og; Indian med. Gas., 1901, 287, 408) ; like neriodorin, karabin 
is a powerful cardiac poison and acts on the heart in a somewhat similar manner as 
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digitalin {Indian Med. Gas., 1901, 287, 408) ; glued, odorin causes paralysis of mice 
and rabbits, depresses respiration; lethal dose for frogs 300-350, mice 400-450 and 
rabbits 150-200 mg./kg. (/. Okayama med, Soc., 1938, 2426; Japan J. Med. Sci., 
IV, No. I. Abstr. 2^7, i939; Chem. Abstr.^ 1940, 7434); leaves contain a compound 
giving reactions described for rutin {J. Pharm. Soc, Japan, 1949, 321 ; Chem. Absir., 
1950, 1977) ; leaves, flowers, bark and woody parts show cardiotonic potency and 
lethal dose comparable to digitalis (Sci. Technol. China, 1948, 35 ; Chem. Abstr., 
1950, 6573).* Upper Gangetic Plain, Himalayas from Nepal westwards to Kashmir 
up to 6,500 ft.. Salt Range, Waziristan, Baluchistan, Central and S. India. Extensively 
ctiltivatcd throughout the greater part of India. 

NIGELLA {Ranunculaceac) 

N. SATivA Linn. S. — Krishna jir aka; B. — Kalijira; H. — Kalonji, Kalajira; Bo. — Kalenjire; 
Tam. — Kartinjiragam ; Tel. — Nulla jilakara; Mai. — Karunshiragam. Seeds — stim., carmin., 
diur., emmen., galact. ; useful in mild cases of puerperal fever ; reduced to powder and 
mixed with sesamum oil much used as an external application in eruptions of the skin; 
for scorpion- sting. Seeds contain essen. oil, tox. glued, melanthin, bitter substances 
{J. Chem, Soc., 1880, 718; Pharm. J., 1882, 681; 1884, 863; Arch. exp. Path. Pharmak., 
1883, 440; Ber. Schinmcl w. Co., Lps., 1895, April, 74; 1913, Oct. 97) ; 1.5% essen. 
oil, and 35% fixed oil and amorphous glycosidal saix)nin melanthin (U.S.D., 1532) ; 
the amount of saponin is variable {Jb. wiss. Bot, 1937, 710; Chem. Abstr., 1938, 9177) ; 
also 1% melanthigcnin (J. Chem. Soc., 1943, 70; Chem. Abstr., 1943, 344^) J an 
amorphous compound giving reactions of saponin isolated (Univ. Allahabad Studies, 
1946, Chem. Sec. I; Chem. Abstr., 1947, 6672) Punjab, Bihar and other parts of 
India, cultivated and an occasional weed of cultivation. 

NYCTANTHES {Oleaceae), 

N. ABBORTRiSTis Linn. S.—Sephalika; P., H. & B.-^Harsinghar; Bo.— ‘Ilarsingara; Tam.— 
Pavala-malligai; Tel. — Sepali; Mai. — Mannapu. Leaves — useful in fever and 

rheumatism; fresh juice given with honey in chr. fever. Dccoct, of leaves — ^prepared 
over a gentle fire, recommended as a specific for obstinate sciatica. Expressed juice 
of leaves — cholag., laxt., mild bitter tonic, given with little sugar to children as 
remedy for intestinal worms. Flowers yield crystalline nyctanthin, leaves alk., resins, 
peppermint-like oil, amorphous glued. (Dymock, Warden & Hooper, 11 , 378; J. Chem. 
Soc., 1907, i) ; leaves yield glued., 1% essen. oil (Proc. nat. Acad. Sci. India, 1933, 
83). Outer Himalayan ranges from the Chenab to Nepal, Assam, Bengal, Madhya 
Bharat southwards to the Godavari. Cultivated in many parts of India. 

NYMPHAEA {Nymphaeaceac). 

N. STELLATA Willd. S. — NUolpola; Marathi — Krishna kamal; H. — Nilkamal; B. — Nil-sapla; 

Bo.— Upliakamal; Te\.—Nitikulava; Mzl.—Sitambel. Powdered rootstock— given in 
dyspep., diar. and piles. Decoct, of flowers — ^prescribed in palpitation of heart. Warmer 
parts of India. 

OCIMUM (Labiatae). 

O. AMERiCANUM Liiin. syii. O; canum Sims. H. & B. — Kala tulshi; S. — Ajaka; Kan. — 

Ramatulasi; M.—Naytiulsi; ilfal. — Katturaniatulasi; Tam. — Ganjamkorai; Tel. — Kukka- 
tulasi. Leaves — ^made into paste used in i)arasitical skin diseases and applied to the 
finger and toe-nails during fever when the extremites are cold. (Ber. Schimmel u. Co., 
Lps., 1903, April, 33; 1925, 54; 1929, 70; 1934, 51); plant yields 0.6% essen. oil con- 
taining 16-25% true camphor {E. Afr. agric. J., 1936, 302, 308; Chem. Abstr,, 1936, 
6510) ; entire plant yields o.5-o.8% essen. oil containing 65% camphor {Drug Cosmet. 
Ind., 1938, 546; Chem. Abstr., 1939, 311; Fanm. Zh., ii, No. i, 1938, 27; Chem. Abstr., 
I939i 316) ; mature plant (leaves, soft twigs and flowering tops) yield 0.38% essen. 
oil containing citronellal 15.7%, Minalool 10.2%, methyl-cinnamate, citrnellic acid and 
eugenol {P erf urn. essent Oil Rec., 1938, 402; Chem. Abstr., 1939, 2651) ; air-dried plant 
yields 1.85% essen, oil containing 0.84% borneol {Farmatsiya i Farmakol, No. 4, 1937, 
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17; Khim, ref, Zh., No. 3,^ 1938; Chem. Absir., 1939, 5594); average yield of esscn. 
oil 0.7% containing over 68% aldehydes calculated as citral ; metliyl-heptenonc, cilroncllal, 
linalool, geraniol and citroncllol; a good surce of citral {Proc, nat. Acad, Sci India] 
1938, 120; Chem. Abstr., 1939, 5992); essen. oil fractionated and following products 
obtained; dipcntene, terpinolcnc, crithmcne, limonene (about 15%), <f-a-pinene sabiiiciic, 
camphene (about 10%), caryophyllciic (al)out 1%), traces oi phenol and acetic acid 
(Farmatsiya i FarmakoL, No. 5, 1938, 13; Khim. ref. Zh., No. 11-12, 1938, 158; Chem. 
Abstr., 1939, 8914) ; leaves and tender stems yield on average o.C-0.7% essen. oil con- 
taining linalool 10.9, esters 4-8, geraniol and citroncllol 7-3, methylheptenone 2.4, citral 
60.0 and citronellal 7.3% (Indian Soap J., 1940, 248; Chem. Absir., 1940, f)Oi5). Plains 
and lower hills of India. 

O. BASiLicuM Linn. S.—Munjariki; H. & B.—Babuitttlsi; Bo. & Maratlu~-.Vu&.:;a; Tam.— 
Tirnutpat'chi; Tel. — Bhutulasi; Mai. — lirunitru; P. — Babri. Flowers — carmin., diur., 
stim., demulc. Seeds—mucilaginous, given in infusion in gonor., dysen., and chr. diar. 
Root — used in bowel complaints of children. Leaves—useful in treatment of croup, for 
which the warm juice with honey is given. Essen, oil (J. Soc. Chem. Ind., Loud., 
1918, 604; Chem. Zbl., 1911, I, 223; Ber. Schimmcl u. Co., Lps., 1903, April, 33; 1925, 
54; 1929, 70; 1934, 51; Perfum. essent. Oil Rec., 1933, 2) ; fresh flowering herbs yield 
cssen. oil containing alcohols (as linalool) 65-3%, small amount of cincole, eugeiiol, 
sesquiterpenes and £?-terpenc (Amer. Perfum., 1935, C9 ; Chem. Abstr., 1936, 1941) ; 
mature plant yields 0.4% cssen. oil (Perfum. essent. Oil Rec., 1938, 89; Chem. Ab.str., 
1938, 4278) ; leaves yield 0.5% essen. oil containing methyl cinnamate 56.67, Minalool 
4.36 and terpinene 80.85% (Indian Soap. J., 1946, 210 ; Chem. Absir , 1948, 4717) ; cssen. 
oil from plant during rains and dry season contains 57.14 and 69.66%. methyl cinnamate 
and 20.25 11.32% linalool respectively (Indian J. Pharm., 1950, 132; Chem. Absir., 

1950, 8602).* Indigenous to the lower hills of the Punjab. Cultivated throughout the 
greater part of India. 

O. SANCTUM Linn. S., Tam., Tel. & Mdl.—Tulasi; li. & B.—-Tiilsij Bo.—Tulasa. Leaves— 
expect. Juice of leaves — diaphor., antiper. and stimulating expect. ; used in catarrh and 
broncht. ; dropped into the ear as remedy for earache. Infusion of leaves— used as 
stomch. in gastric disorders of children and in hepatic affections. Dried leaves — 
powdered and used as snuff in ozaena. Seeds— demulc., given in disorders of the genito- 
urinary system. Root — given in decoct, as a diaphor. in malarial fevers. Fresh roots, 
stems and leaves — ^bruised and applied to the biles of mosquitoes. Plant— in snake-bite 
and scorpion- sting. Essen, oil (Ber. Schimmel u. Co., Lps., 191J, April, 87; 1912, 
April, 95) ; leaves yield 0.7% essen. oil containing 71.3% eugcnol, 3.2% carvacrol, 20.4% 
methyl eugenol and 1.7% caryophyllene ; used as an expect., antisep. and insect repel- 
lent (Proc. Indian Acad. Sci., 1939, 9A, 72; Chem. Abstr., 1940, 6015). Throughout 
India, cultivated but doubtfully indigenous. 

ONOSMA (Boraginaceae) 

O. BRACTEATUM Wall. B. & Urdu — Gaosaban; H. — Shankhahuli. Plant — tonic, alter., in 
decoct much used in rheumatism, syphilis, and leprosy; good refrig, and demulc., 
useful for relieving excessive thirst and restlessness in febrile excitement and also 
useful in relieving functional palpitation of the heart, irritation of the bladder and 
stomach, and strangury. Kashmir and Kumaon at 11,500 ft. 

OPERCULINA (Convolvulaceae) 

O. TURPETHUM (Linn.) Silva Manso syn. Ipomoea turpethmn R. Br. B'. — Dudh kalmi; 
P.— Mjof; Bo.’—Nisholar; H.— ATwo/A; S.^Triputa; H^m.—Sivadai ; Ttl—Tellate- 
gadda; Mai. — Rochani. Root — purg., prescribed in scorpion-sting and snake-bite. 
Resin — similar to jalap resin. Glued., turpethin (Liebigs Ann., 1866, 41 J Wehmer, II, 
1009). Throughout India up to 3,000 ft; also occasionally grown in gardens. 
ORIGANUM (Lahiatae) 

O. MAJORANA Linn.; see Majorna hortensis Moench. 
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OROXYLUM (Bignoniaceae) 

O. iNDicuM Vent. S.Shyomka; H.—Arlu; B.Sona; Bo.— 7 ^/m; Tam.— Faw^ram; Tel.— 
Mokkavepa; Mai. — Aralu; P. — Tatmorang. Root bark — ^astrin., tonic, useful in diar. 
and dysen. B'ark — ^made into powder along with haldi useful cure for sore-backs of 
horses; in i)owder or infusion diaphor., useful in acute rheumatism; bitter tonic. 
Tender fruits — grateful carmin., stomch. Seeds — purg. Stem — ^in scorpion-sting. 
Crystalline bitter oroxylin; alk. (/. chem. Soa, 1901, 354); glued, bitter substance 
(DragendorfF-Heilpflanzen, 609; Proc. chem, Soc., Land., 1901 148); crystallme subs- 
tance oroxylin separated from bark and seeds and baicalein from bark (/. chem, Soc., 
1936, 591; 1938, 1555).* Throughout India, except in the western drier area. 
ORYZA (Grantineae) 

O . SATivA Linn. S.— D/tawyof, SJiaJi; H. & B. — Chaval, Dhan; Marathi — Tandula; Tam.— 

Arishi; Tel. — Dhanyamu; Mai.— /Ift; Bo. — Bhatta. Rice gruel — in disorganized diges- 
tion, in bowel complaints, in diar. and dysen. Rice-watcr — demulc., refrig., soothing, 
nourishing drink in febrile diseases and inflammatory states of intestines. Rice poultice 
— used like linseed meal poultice. (J. Amcr. chem. Soc., 1903, 948; J. chem. Soc., 
1923, 266C)) ; alk. oridine (antineuritic when impure) {Biochem. Z., 1920, 218) ; As — 
7 mg. in 100 g. ash of corn {C.R. Acad. Set., Paris, 1912, 893; 1914, 269; Chem. Zbl, 
1912, T, 1730; 1914, II, 885; J. Physiol, 1912, 75, 395; Biochem. J., 1914, 598; Chem. 
Zbl, 1923, I, 1192; 1920, III, 14; 1927, I, 1850); silver skin contains oryzyanin, a 
base {Bull agric. chem. Soc., Japan, 1932, ii; Chem. Zbl, 1932, I, 2071; Proc. imp. 
Acad. Japan, 1932, 179; Chem. Zbl, 1932, H, 2202) ; bran gave a glued, nukain which 
on hydrolysis yielded the aglucone nukagenin {Chem. Abstr., 1950, 3016). Widely 
cultivated. 

PAEDERIA {Rubiaceae) 

P. FOETiDA Linn. S. — Prasarani; H. — Gandhali; B'. — Gandhabhadulia ; Bo. — Prasaram; 

Tel. — Savirela; Mai. — Talanili; Marathi — lliranvel. Plant — considered specific for 
rheum, affections, administered both internally and externally. Roots — emetic. Juice of 
leaves — astrin., given to children in diar. Herb contains cssen. oil, alk. (Dymock, 
Warden & Hooper, II, 229).* Central and E. Himalayas, up to 5,000 ft., extend- 
ing to Calcutta and Malay Peninsula. 

PAPAVER {Papaveraceae) 

*P. SOMNIFERUM Linn. 

PEDALIUM {Pedaliaceoe) 

P. MUREX Linn. H. & B. — Baragokhru; Bo.— Mottoghokru; Tdim.—Perunerunji; Tel. — 
Yenugapalleru; Mai. — Katunerinjal. Fruit — demulc., diur., antisp., aphrodis. ; in decoct, 
given for incontinence of urine, spermatorrhoea, nocturnal emission and impotency. 
Infusion of leaves and stems — used in gonor. and dysuria. Juice of fruit — emmen., used 
in puerperal diseases and to promote lochial discharges. Decoct, of root — antibil. 
Young branches contain mucil. and root alk. (Dymock, Warden & Hooper, III, 36). 
Kathiawar, Gujarat, Konkan, Deccan Peninsula, 

PEGANUM {Zygophyllaceae) 

*P. HARMALA Linn. 

PENTAPETES {Sterculiaceae) 

P. PiiOENiCEA Linn. S. — Bandhuka; VL.—Dopahari; B. — Bandhuli; Bo. & Marathi — Tam^ 
bridupari; P. — Guldupaharia; Tam. — Nagappu. Plant — emol., demulc., used in snake- 
bite. Fruit — mucilaginous. Indigenous to N.W. India, Bengal, Gujarat, planted in 
many places. 

PENTATROPIS {Asclepiadaceae) 

P. CYNANCHOiDES R. Br. P. — Vanvcrt; Bo. — Singarofa; H. — Kauathodi; S. — Kakakshi. 
Dry roots— given in decoct, as astrin. and cooling alter., used in gonor. Punjab, east- 
wards to the Jumna, Baluchistan and Sind. 

P, MiCROPHYiXA W. & A. H.'^Ambarvel; S.Shrmgariti; Mai.— Tam.— 
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Uppili; Tel. — Puhpala; Marathi— Plant— coolinj?, alter. B'cngal and 
Western Peninsula. 

PERISTROPHE {Acanthaceae) 

P. BICALYCULATA Necs. H.--Atrilal; B.—Nasahhaga; Bo.— Pit-papra; Ti^.—Chebira. 
Plant— macerated in an infusion of rice said to be antid. to snake poison. Throughout 
India. 

PEUCEDANUM (Umhelliferae) 

*P. CRAVEOLENS Linn. 

PKASEOLUS (Legtmifiosac) 

P. RADiATus Linn. S.— Masha; U.—Urid; B.—Mashkalai; Bo.— U did; M.—Uliindu; P,— 
Mash; Mdil—Cherupoyara; TvLtn.—Paunippayaru; Tcl—Fatcliapc.^ahi. Seeds— used 
both internally and externally, in paraly.sis, rheumatism and affections of the nervous 
system, considered hot and Ionic, useful in piles, affections of the liver and cough, and 
in fever. Root — narcotic. (/. Amcr. chem. Sac., 1897, 509; J. hiol. Chem , 1922, 103) ; 
seeds contain saponin I, II and III (7. pharm. Soc. Japan, 1932, 33; Chem. Zbl., 1932, I, 
3185). Extensively cultivated all over India. 

PHOENIX (Palmae) 

P. DACTYLiFERA Linn. H., P., B. & Bb. — Khajur; S. — Pinda-kharjura; Tam. — Pcricham ; 
Tel. — Kharjuramu; Mai. — Tcnitta. Fresh juice — cooling, laxt. (lum — ^useful in diar. 
and diseases of the genito-urinary sy.slcm. Fruit— -tlemulc., expect., nutrient, laxt , 
aphrodis., pre.scribed in asthma, chest complaints and cough; also in fever, gonor. etc. 
Vitamin B and anliscor. vitamin; fruit contains vitamin A, B and D (Bull. Soc. bot., 
1933, 3^8 ; Chem. Zbl., T933, Tl, 3354). Cultivated and self-sown in Sind, and 
S. Punjab. 

P. sYLVESTRis Roxl). S.—Kharjiiri; H., P., B. & Bo.— K ha jtir ; T:\m.—Pcriyaiicham; 
Tel. — Peddayita; Mai. — Katlinta. Fruit — tonic and reslor. Juice of tree — used as a 
cooling beverage. Root — used in toothache. Kernels — made into a paste with the root 
of Achyranthes aspera, eaten with betel leaves as remedy for ague. Tolerably common 
throughout India, wild or more often cultivated. 

PHRAGMITES (Gramineae) 

P. MAXIMA Blatter & McCann. B. & P. — Nal; II. — Narkul; S. — Nala; Tam. — Perunanal; 
Tel. — Peddarellu; Mai. — Nalam. Root — regarded as cooling, diur. and diaphor. Through- 
out India, a.scending the Himalayas in hot valleys to 3,000 ft. 

PHYLLANTHUS (EupJwrbiaceae) 

P. EMBLiCA Linn.; sec Emblica officinalis Gaertn. 

P. NiRURi Linn. S.—Bhumyamalaki; 11 ,—Jar-amla; B.---BImi-antla; Bo.— Bhui-avala; 
Mai. — Kish-kkayinelli; Tam. — Kilkkaynclli; Tel. — Nelavusari. Plant — used as a diur. 
in dropsical affections, gonor. and other troubles of the genito-urinary tract. Infusion 
of young shoots — ^given in dysen. Fresh root — remedy for jaundice. Leaves — stomch. 
Milky juice — used as application to offensive sores. Powdered leaves and roots — ^jjulvc- 
rized and made into poultice with rice-water used to lessen oedematous swellings and 
ulcers. Leaves contain bitter substance phyllanthin (Ber, disch. pharm. Ges , 1905, 
186) ; a popular remedy against fever ; neither quinine nor any alk. detected (An. 
Univ, S. Domingo, 1944, 295 ; Chem, Abstr., 1947, 1812) ; dry leaves yield bitter prin- 
ciples hypophyllanthin (0.05%) and phyllanthin (0.35%) ; toxic to fish and frog (Proc. 
Indian Acad. Sci., 1946, 24A, 357; Chem. Abstr., 1947. 2712). Throughout the 
hotter parts of India from the Punjab to Assam and southwards to Travancore, ascend- 
ing the hills to 3,000 ft. 

P. urinaria Linn. S. — TamravalH; Marathi — Lalmundajanvali; H. & B. — Haearmani; 
U2X.—Chirukishukanelli; Ttl—Eitausirika; Tzm.—Shivappmelli, Plant— used as diur. 
in dropsical affections, also in gonor. and other genito-urinary troubles; fish poison. 
Root— given to sleepless children. Alkaloidal principles (Dymock, Warden &: Jlooper, 
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I-III), Througlioul the plains of India from the Punjab to Assam and Madras State 
up to 3,000 ft. 

PICRORHIZA (Scrophtilariaceae) 

♦P. KURROA Royle ex Renth. 

PIMPINELLA iUmbelliferac) 

*P. ANisuM Linn. 

PINUS (Pinaceae) 

P. DEODAKA Roxb. ; SCO Cedrus deodara (Roxb.) Loudon. 

P. RoxBURGiiii Sargent syn. P. longifolia Roxb. S. & Tel.-— 5 ‘ara/rt; H. & F.—Chir; B.— 
Saralagachha ; Marathi — Saraladeodara; Tam. — Si maidevadari; Mai. — Saralam ; 

Kash. — Sari Resin— slim., stomch., remedy for gonor. Wood— slim., diaphor. Wood 
and olco-resin — used in snake-bite and scorpion-sling. Essen, oil (/. Chem. Soc., 1920, 
570; J. Indian Inst. Sex., 1928, 200A) ; a- and ^-carene (Bull Inst. Pin., 1932, 142; 
Chem. Zbl, 1932, II, 2249; Schimmcl Ber., 1932, 65) ; contains 40% a- and /3 pinenc 
(/. Indian Inst. Sci., 1941, 201; Chem. Abstr,, 1942, 4967). Outer Himalayan Ranges 
from the Indus to Bhutan, 1,600-7,500 ft. 

PIPER (Piperaceae) 

P. chaba Hunter. S. — Chavika; IT. — Chab; B. — ‘Choi; Bb. — Kankala; Gujarati— 

Tel. — Sevasu. Fruit — arom., stim., carmin., used in cough and cold and in haemorr- 
hoidal affections. Cultivated in various parts of India. 

*P. cubeba Linn. f. 

P. LONC.UM Linn. S. — Pippali; P., H., B. & Bo. — Piplanml; Mai. — Pippali; Tel. — Pippallu. 
Dried unripe fruit — alter, tonic. Decoct, of immature fruit and root — used in chr. 
broncht., cough and cold. Root and fruit — ^antid. to snake-bite and scorpion-sting. 
Hotter States of India. 

P. NIGRUM Linn. S. — Maricha; Tam. — Mtlagu; Mai. — Kurumtilaka; Tel. — Marichamu; 
FI. — Gohnirch; B. — Gohnorich; Bo. — Kala miri. Fruit — used as arom. stim. in cholera, 
in weakness following fevers, vertigo, coma; as stomch. in dyspep. and flatulence; as 
antiper. in malarial fever; as an alter, in paraplegia and arthritic diseases; externally 
used as rubft. and as a local application for relaxed sore- throat, piles and skin diseases. 
Aik., chavicine, piperine, piperidine, essen. oil (U.S.D., 1546; Plelv. chim. acta, 1927, 
593 ; Amer. /. Pharm., 1908, i ; Ber. Schimmcl u. Co., Lpz., 1890, Oct., 39) ; fruits con- 
tain piperetine (/. chem. Soc., 1950, 1177; Chem. Abstr., 1950, 10685). Cultivated in 
hot and damp parts of India. 

PISTACIA (Anacardiaceae) 

♦P. iNTEGERRiMA Stcw. cx Brandis. 

P. LENTiscus Linn. H. — Rumi mastiki; B. — Rumi-mastungi. Resinous exudation — used in 
solution" as a filling for carious teeth. Resin, essen. oil (Arch. Pharm., Berl, 1904, 
104; Chem. News, 1896, 120; Ber. Schimmcl u. Co., Lps.^ 1915, 36; P harm i Acta Helvet., 
I934» 19; U.S.D., 664). Mediterranean region. 

PLANT AGO (Plantaginaceae) 

♦P. ovata Forsk. 

PLUCHEA (Compositae) 

P, LANCEOLATA OHvcr & Hicrii. F.^Marinandai; Gujarati— Ra^/tawa; Cawnpore— 

Bo. — Kura-sanna; S.—Rasna. Leaves— aper., subst. for senna. Sind, Punjab, Giangetic 
Plain as far as Cawnpore. 

PLUMBAGO (Plumhaginaceae) 

♦P. INDICA Linn. S3m. P, rosea Linn. 

♦P. ZEYLANICA Linn, 

POA (Gramineae) 

P. CYNOSUROIDES Rctz. ; see Desmostachya bipinnata Stapf, 

POLYALTHIA (Annonaceae) 

. ‘ P^ LONGIFOLU Benth. & Hook, f, H. & Br^Devdaru; Bo.^Asoka; Kzn,-^uirajm; M.— 
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Nettilingam; MBl,--’Ashokam; Tzm.—Asogam ; Tel— Asohmnu. Bark— febge. Culti- 
vated throughout the hotter parts of India. 

PONG AMI A (Leguminosae) 

♦P. GLABRA Vent.; see P. hnnata (Linn.) Merr. 

PORTULACA (Portulacaceae) 

P. OLERACEA Linn. S. — Lonika; H. — Khursa, Kulfa; B. — Baraloniya ; Bo. — Kurfah; M. — 
Pasalai; Mai. — Koricchira; Tam,— Pulikkirai; Tel— Pap puJsur a. Herl) — refrig., alter., 
useful as an article of diet in scurvy and liver disease. Seeds — vermifuge. Juice of 
stems— applied to prickly heat and to the hands and feet when a burning sensation is 
felt. All over India, up to S.ooo ft. in the Himalayas. 

PREMNA {Verbenaceae) 

P. HERBACEA Roxb. S. — Bhumjamhu; H. — Bharangi; B. — Banmnlmii; Marathi — Gantu- 
bharangi; Tam. — Sirudekku; Tel. — Kuranelli. Root preparation— given internally for 
rheumatism. Plant — used in scorpion-sting and snake-bite. Subtropical Himalayas, 
500-3,000 ft., from Kumaon to Bhutan, N. Circars, W. Ghats of Aladras State. 

P. INTEGRIFOLIA Linn. S. — Ganakasika; H. & Bo. — Arni; B. — Banian; Mai. — Munna; Tam. — 
Munnai; Tel. — Karnika, Decoct, of root — cordial, stomch., good for liver complaint. 
Decoct, of plant — used in rheumatism and neuralgia. Leaves— rubbed along with pepper 
administered in colds and fevers; in decoct, given for flatulence; in form of soup used 
as stomch. and carmin. Stem bark contains alk. prcmninc; decreases force of con- 
traction of heart and produces dilation of the pupils; another alk. ganiarine; (/. Amer. 
pharm. As^,, 1947, 389; Chem. Absfr., 1948, 3535 )- Near the sea from Bombay to 
Malacca, Ceylon, and the Andamans. 

PROSOPIS {Leguminosae) 

P. spiciGERA Linn. B. & Bo. — Shauii; H. — Jhand; P. — land; S. — Shami; Tam. Kalisam; 
Tel— Jammi; M^X.—Parampu, Pod— astrin. Bark— used as remedy in rheumatism 
and scorpion-sting. Flowers — pounded and mixed with sugar eaten by women during 
pregnancy as a safeguard against miscarriage. Ashes — rubbed over the skin to remove 
hair. Punjab, Rajasthan, Bundelkhand, Gujarat, Sind, and Baluchistan. 

PRUNUS {Rosaceae) 

V. AMYGDALUs Batsch .syn. P. communis Arcang. ; P. amygdaJus Baill. ; Amygdalus com^ 
munis Linn. H., P., M, & Bo.—Badam; B.—Bilati-badam ; S.—Badama; Tum.—Padu- 
mai; Tel. — Badamu. Seeds — demulc., stim., nervine tonic. HCN-glucd., As 0.025 mg. 
in 100 g. fruit {C,R. Acad. Scl, Paris, 1912, 893; Chem. Zhl, 1912, I, 1730; /. che^n. 
Soc., 1909, 927; Arch. Pharm., Berl, 1908, 206, 509; 1909, 226, 542; 1910, loi; 1925, 
563; Ber. dtsch. chem. Ges., 1923, 857 )-’^ Cultivated in the cooler parts of Punjab 
and Kashmir. 

P. CERASOiDES D. Don syn. P. puddum Roxb. ex Wall. S. & Marathi Padmaka; H. & 
Kumaon— Pflddam; Bo.—Padmakasta. Smaller branches— used as subst. for hydrocyanic 
acid. Kernel— used in stone and gravel. Amygdalin {Arch. Pharm., Bcrl, 1906, 398) \ 
prunasetin (isoflavone), sakuranctin {Sci. & Cult., 1942-43, 463, 498) ; puddunietin 
(flavone) (/. Indian chem. Soc., 1945, 30i; i949, 329). Wild in the temperate Hima- 
layas from Garhwal at 3,000-6,000 ft. to Sikkim and Bhutan from 5,000 to 8,000 It., 
Kodaikanal, Ootacamund. Often cultivated. 

P. MAHALEB Linn. Bo.—Gofvala; S.—Priyunger. Kernels— used as subst. for hydrocyanic 
acid, tonic, in scorpion-sting. Coumarin, salicylic acid, amygdalin {Liebigs Ann., 1851, 
83; 1852, 243; Chem. Zhl, 190S. II, 1503). Cultivated in Baluchistan. Probably also 
occurs in N.W. India, 

PSIDIUM {Myrtaceae) o i 

P. GUAJAVA Linn. S.—Mansala; H. & F.—Amrud; B.—Peyara; Bo.— Perala; Tam. & Mai. 
—Koyya; Tel— Goyya. Bark of root— astrin., used in diar. of children. Fruit— laxt. 
Leaves—used as astrin. for bowels and for wounds and ulcers; their decoct lused m 

66 
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cholera for arresting vomiting and diar. Leaves contain essen. oil, eugenol {Chem, & 
Drugg., 1905, 14). Cultivated and naturalized throughout India. 

PSORALEA (Leguminosae) 

♦P. coRYLiFOLiA Linn. 

PTEROCARPUS {Leguminosae) 

P. MARSUPIUM Roxb. H. — Bijasar; B. — Pitsal; Bo. — Bibla; S. — Pitasara; Mai. — Karin- 
takara; Tam,— Pira saram; Tel— Vengisa. Gum— a good astrin. in diar, and pyrosis, 
used for toothache. Bruised leaves — ^useful external application to boils, sores and 
skin diseases. Bark— astrin. Yields gum kino, which contains kino-tannic acid (/. 
chem, Soc., 1911, 1530; Pharm. J., 1900, 226; 1903, 840; U.S.D., 608). Western Penin- 
sula and S. India. 

P. sANTALiNus Linn. f. B. & S. — Raktachandana; Bo. — Raktachandan; H. — Lalchandan; 
Mai. — Raktashandanam ; Tam. — Sensandanam; Tel. — Rakiachandanamu. Wood — ^astrin. 
tonic, used as cooling external application for inflam, and headache, in bilious affections 
and skin diseases, in fever, boils, and to strengthen the sight, diaphor., in scorpion-sting. 
Fresh shoots yield glued., colouring matter (/. chem. Soc., 1912, 1061 ; Arch. Pharm., 
Berl, 1929, 81; Ber, dtsch. chem. Ges., 1934, 1403; Chem. Zbl, 1934, II, 2681; U.S.D., 
973) Deccan, in the hills of Cuddapah, S. Kurnool, N. Arcot and Chingleput, up 
to 1,500 ft. 

PUNICA {Punicaceae) 

P. c.RANATUM Linn. S. — Dadima; H. — Anar-ke^per; P. — Anar; B. — Dalimgachh; Bo. — 
Dalimba; Tam. — Madalai; Tel. — Dalimma; Mai. — Dadiman; Assam — Dalim. Root 
bark and stem bark — astrin., anthelm., .specific in tapeworm. Rind of fruit — combined 
with aromatics like cloves, etc., useful in diar. and dysen. Seeds — stomch. Pulp — 
cardiac, stomch. Fresh juice — cooling, refrig. B'ark yields alk. pellctierine, etc. {Arch. 
Pharm., Berl, 1899, 49; Ber. dtsch. chem. Ges., 1917, 368; 1919, 1005) ; root bark con- 
tains four alks., pseudo-pelletierine, pellctierine, isopciletierine, and methylpelletierine 
(Henry, 1949, 55; U.S.D., 828).* Wild in the Salt Range and in the Himalayas from 
3,000 to 6,000 ft,, and cultivated in many parts of India. 

PUTRANJIVA {Euphorbiaceae) 

P. ROXBURGHii Wall. S., H. & B. — Putranjiva; P. — Jivaputra; Bo. & ¥iB.n.—Putrajiva; 

Mai. — Pongalam; Tam. — Karupali; Tel. — Kudurujivi. Leaves, fruits and stones of 
fruits — given in decoct, in colds and fevers. Throughout tropical India, wild and 
cultivated. 

QUERCUS {Fagaceae) 

Q. INFECTOKIA Oliv. S., H. & B.—Majuphal; Bo.— Maiphal; M.—Mashikkay. Bark and 

acorns — ^astrin., used in intertrigo, impetigo, eczema. Galls contain ellagic acid; main 
constituent of tamin is pentadigalloyl-glucose (/. Chem. Soc., 1897, 1131 ; Chemikerjstg, 
1908, 918; Ber. Dtsch. Chem. Ges., 1914, 2485; Liebigs Ann., 1923, 2^; Wehmer, I, 222).*’' 
Greece, Asia Minor, Syria. 

RANDIA {Rubiaceae) 

^R. DUMETORUM Lam. 

RAPHANUS {Crucifer ae) 

R. sATivus Linn. S. — Mulaka; H. & P.—Muli; B. & Bk>.—Mula; Tam., Tel. & Mai. — 

Mullangi. Juice of fresh leaves — diur., laxt. Seeds — expect, peptic, diur., laxt., 
carmin. Roots — ^used for urinary complaints, piles and gastrodynic pains. Seeds yield 
essen. oil; As o.oi mg. in 100 g. root {C.R, Acad. Sci., Paris, 1912, 893; Chem. 
Zbl, 1912, I. 1730; Dymock, Warden & Hooper, I, 129) ; roots contain glued., 
enzyme and methyl mercaptan {Biochenh. Z., ig26, 31).* Cultivated all over India 
up to 16,000 ft 

RAUWOLFIA {Apocynaceae) 

^R. SERFENTZNA Benth. ex Kurz. 
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RHEUM (PoJygonaceae) 

♦ R, EMODi Wall. 

RHUS (Anacardiaceae) 

R. SUCCEDANEA Liiui. S.--Karkata sringi; H,—Kakrasingi; Bo.’—Takadasingi; B.— 
Kakrasringi; ¥i 3 si,—Karkatakashringi; Tdim.—Karkkadagachingi; Tcl--Karkkarasringi; 
P. — Arkhol; Khasia— Thorn-like excrescences on the branches — astrin., 
given to children suffering from diar. and dysen. Juice of leaves— blisters the skin. 
Fruit— used in treatment of phthisis. Fruits yield Japan wax, leaves contain tannin 
(Wehmer, II, 709; Ber, Dtsch. Chem. Ges., 1907, 4784; Arch, Pharm., Beri, 1909, 
650; Bull. Soc. Chim. Paris, 1911, 608; C.R. Acad, Sci., Paris, 1932, 405); milky 
juice yields laccol which is identical with urushiol (U.S.D., 1499). Temperate 
Himalayas from Kashmir, 3,000-6,000 ft., to Sikkim, 5,000-6,000 ft., Bhutan Khasia 
Hills, 2,000-6,000 ft., and Sind. 

RICINUS (Euphorbiaceae) 

*R. COMMUNIS Linn, 

ROSA (Rosaceae) 

R. ALBA Linn. B*. — Swet gulab; H. — Gulab; Bo. — Gul; Kan. — Mullusevantige ; P. — Gulscoti; 
S. — Bhringeshtha. Flowers — used as a cooling medicine in fever and in palpitation 
of heart. Petals — laxt.* Cultivated in India. 

R. CENTiFOLiA Linn. H. & P,— Gulab; B. — Golap; Kan.—Gw/abi; M^l.—Gulabapushpam; 
S. — Devataruni; Tam. — Irosa; Tel. — Roja. Root— astrin. Petals — laxt., given in form 
of a syrup to infants. Cultivated in India. 

RUBIA {Rubiaceae) 

R. CORDIFOLIA Linn. B.—ManjistUa; H., Bo. & P.— -Ifaw/tV; S,—Manjistha; Tdsa.-^Manjitti ; 
Tel. — Manjishtatige ; Mai. — Manjetti. Root — ^tonic, alter., astrin. Stem — used in cobra- 
bite and scorpion- sting. Glued, munjistin (/. Chem, Soc., 1893, ii 57 )‘ Throughout 
India in hilly districts. 

RUNGIA (Acanthaceae) 

R. REPENS Nees. Bo. — Ghatipitpapada; Gujarati — Khatsalio; H. — Kharmor; S. — Parpatha; 

Tam. — Kodagasalai. Plant— dried and pulverized given in fevers and cough and 
considered vermifuge. Fresh leaves — ^bruised and mixed with castor oil applied to 
the scalp in cases of tinea capitis. Throughout the warmer parts of India. 

RUTA (Rutaceae) 

*R. GRAVEOLENS Linn. 

S ACCH ARUM ( Gramineae ) 

S. OFnaNARUM Linn. S., Kan. & M^l—Ikshu; H., P. &. B.—Gama; Bo. ’--Serdi; Tam.— 

Karumbu; Td.--Cheraku, Stems— sweet, laxt., diur., cooling, aphrodis. Root— 
demulc., cooling, diur. Calcium oxalate (C,R. Acad. Set., Paris, 1849, 613).* Cultivated 
in the hotter parts of India. 

S. SPONTANEUM Liiin. B. — Kash; H. — Kans; P. — Kahi; Tam. — Nanai; Tel. — Kakicheraku; 
Mal.—Nannana; S,--Kasha. Plant— laxt, aphrodis., useful in burning sensations, 
strangury, phthisis, vesical calculi, diseases of blood, biliousness, haemorrhagic diathesis. 
Throughout India in the warmer parts ascending to 6,CXX) ft in the Himalayas. 
SALVIA (Labiatae) 

S. AEGYPTiACA Linn. P. — Tukhm-malanga, Seeds— used in diar., gonor. and haemorrhoids. 

Plant — used as a cure for eye diseases. Punjab Plains, Sind and Baluchistan. 
SANTALUM (Santalac£ae) 

*S, ALBUM Linn, 

SAPINDUS (Sapindaceae) 

S. TRIFOLIATUS Linn. S. — Phenila; H., B. & Bo. — Ritha; Mai. — Ponnan-kotta ; Tam. 
Pomangottai; ’It\,--Phenilamu, Fruit— tonic, alexipharmac, given internally as 
expect., emmetic, purg, and nauseant; as an errhine used in epilepsy, asthma, hysteria 
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and hemicrania ; externally it is detergent ; used as fish poison. Saponin (/. Soc, Chem. 
Ind., Lond., 1910, 1431). South and west India round the villages. Cultivated in 
Bengal. Occasionally planted elsewhere. 

SARACA (Legttminosae) 

* S. INDICA Linn. 

SAUSSUREA (Compositae) 

*S. LAPPA C. B. Clarke 

SCHLEICHERA (Sapindaceae) 

S. OLEOSA (Lour.) Merr. syn. S. trijuga Willd. H. — Kosum; Bo. — Kosam; Kumaon — 
Kusm; Mai. — Fuvam; Tam. — Kolama; Tel. — Posuku. Bark — ^astrin., rubbed up with 
oil used as a cure for itch. Powdered seeds — applied to ulcers of animals and for 
removing maggots. Oil of the seeds — ^used for the cure of itch and acne; efficient 
and stimulating agent for the scalp, both cleansing it and promoting growth of hair. 
Seeds contain cyanogenctic glued. (/. Soc, Chem. Ind., Lon., 1920, 88; Analyst, 1915, 
3; Apothekerztg, Berl., 1920, 17; Pharm. Zentralh., 1891, 396; Amer. Chem. J., 1894, 
497). ♦ Dry forests of the sub-Himalayan tract from the Sutlej to Nepal, Chota 
Nagpur, central and southern India; not in Assam. 

SCINDAPSUS (Araceae) 

S. OFFICINALIS Schott. H. &. B. — Gajapipal; Bo. & Marathi— 77 ? S. — Gajapippali; 
Mai. — Attitlippali; Tam. — Anaittippili; Tel. — Enugatippali. Fruit — aphrodis., stim., 
diaphor., anlhelm., applied externally for rheumatism. Aik. (Dymock, Warden & 
Hooper, III, 544).* Tropical Himalayas, from Sikkim eastwards, Bengal, Chittagong 
and the Andaman Islands. 

SCIRPUS (Cyperaceae) 

S. GROSSUS Linn. f. S. — Kaseruka; H. & B.—Xasuru; Bo. — Kachera; P. — Kaseru. Tubers 
given in diar, and vomitting. Amylase from the fruit (/. Indian Chem,. Soc., 1941, 
407). More or less throughout India. 

SEMECARPUS (Anacardiaceae) 

* S. ANACARDiUM Linn. f. 

SESAMUM (Pedaliaceae) 

* S. INDICUM Linn. syn. S. orientale Linn. 

SESBANIA (Leguminosae) 

S. GRANDiFLORA (Linn.) Pers. S. — Agasti; H. & Bo. — Basna; B. — Bak; Tam. — Agatti; 
Tel. — Agise; Mai. — Akaiti. Bark — astrin., tonic, an infusion given in small-pox. Juice 
of leaves or flowers — used as a remedy for nasal catarrh and headache. Ash analysis 
and composition {Chem. Zbl, 1909, II, 649). Plains of Western Peninsula. 

SHOREA {Dipterocarpaceae) 

S. ROBUSTA Gaertn. f. S. — Sala; H., P., B. & Bo. — Sal; Tam. — Kungiliyam; Tel. — 
Sarjakamu; Mai. — Mulappumarutu. Resin — ^astrin., detergent, used in dysen., arid for 
fumigations and plasters; given for weak digestion, gonor. and as aphrodis. Resin 
contains essen. oil 62% {Indian Soap J., 1946, 77; Chem. Abstr., 1948, 3536). Kangra 
district of the Punjab, from the Kalesar forest in the Ambala district along the 
sub-Himalayan tract to the Darrang district of Assam, sometimes in the outer 
Himalayan valleys up to 5,000 ft.; Garo Hills, from the Santal Parganas through 
C 3 iota Nagpur and Orissa to (janjam, Jcypore, Madhya Pradesh, and Vizagapatam. 

SIDA {Malvaceae) 

♦S. CORDIFOLIA Linn. 

SMILAX {Liliaceae) 

S. CHINA Linn. S., H., B. & Bo. — Chobchini; M. — Paringay. Root — aphrodis., sudorific, 
demulc., alter., used in chr. rheumatism, syphillis and skin diseases. Saponin {Wehmer, 
I, 162). Japan, China and Cochin China. 

SOLANUM {Solanaceae) 

S. INDICUM Linn. S. — Vonavrintaki; H. — Birhatta; P. — Kandyari; B. — Byahura; Bo.— * 

Ringani; Tzm.-^PapparatHulH; Tel. — ChitHmulaga; Mdl.—NilavaluHna. Root— carmin., 
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expect, useful in asthma, cough, catar. affections, difficult parturition, toothache, 
fevers, worm complaints, colic, in dysuria and inchuria. Juice of leaves—with fresh 
juice of ginger taken to stop vomiting. Leaves and fruit— rubbed up with sugar used 
as external application for itch. Enzyme in fruits (/. biol. Chem., 1934, 675; Chem. 
ZbU, 1934, II, 2840) ; alk. solanine, solanidine in roots and leaves (Indian J, Med. 
Res., 1934, 269; /. Indian Chem. Soc., 1941, 329).* Throughout tropical India. 

S. WIGRUM Linn. S. — Kakamach; Bl — Kakmachi; H. — Makoi; Bo. & P. — Mako; Tam.— 
Manattakkali; Tel. — Kamanchi. Berries — ^used in fevers, diar., eye diseases, 

hydrophobia. Juice of plant— hydragogue cath., dim*., alter., given in chr. enlargement 
of the liver, in blood- spitting, piles, dysen., etc. Young shoots— given in skin diseases 
and used in psoriasis. Decoct, of leaves — diur., laxt. Alk. solanine, sai)onin in plant 
and berries (Arch. Pharm., Berl, 1891, 527; Pharm. Zeniralli., 1892, 712; U.S.D., 1593) ; 
feeding experiments on sheep for toxicity showed negative results (Aust. vet. 1939, 
19) Throughout India, up to 9,000 ft. in the W. Himalayas. 

S. XANTHOCARPUM Schrad. & Wendl. S. & B. — Kantakari; P. — Kandiari; H. — KateJi; 
Bo. — Bhuringni; Tam. — Kandangattiri; Tel. — Challamulaga ; Alai. — Kanfankattiri. Root — 
expect., used in cough, asthma, catar. fever, and pain in chest; beaten up and mixed 
with wine given to check vomiting. Juice of berries — useful in sore throat. Stem, 
flowers and fruits — bitter, carmin., prescribed in burning of the feet in cases attended 
with a vesicular, watery eruption. Plant — used in diur. dropsy; in decoct, used in 
gonor. Leaves — ^applied locally to relieve pain; their juice given with black pepper 
in rheumatism. Bud and flower — witli salt solution good for watery eyes. Fruits 
yield carpestcral and 1.3% gluco-alk. solanocarpine (Proc. Indian Acad. ScL, 1936, 4A, 
25s ; Ck<^in. Abstr., 1937, 805 ; J. Amer. chem. Soc., 1937, 2467; Chem. Abstr., 1938, 572) ; 
fruits yield gluco-alk. solanine-S; on hydrolysis it yields, alk. solanidine-S (J. Mysore 
Univ., 1942, 117; Chem. Absir., 1943, 1437); glycosidal alk. solanocarpine obtained 
from the seeds believed to be identical with solanine-S (J Amer. cheitu. Soc., 1937, 
1404; U.S.D., 1594).* Throughout India. 

SOYMIDA (Meliaceae) 

S. FEBRiniGA A. Juss. S. — Rohiitt; H. — Rohm; B. &. Bo. — Rohan; Tam. — Somadanam; 
Tel. — Somida; Kan. — Sumhi. Bark — ^astrin., bitter tonic, febge., used in general 
debility, intermittent fevers, diar. and dysen. Bark contains bitter substance (Arch. 
Pharm. Berl., 1851, 271; U.S.D., 1616). Dry forests of the W. Peninsula, extending 
northwards to Marwara, the Mirzapur hills and Chota Nagpur. 

SPHAEkANTHUS (Compositae) 

S. iNDicus Linn. S.—Mundirika; PL.—Mundi; Bb. — Gorakhmundi; B.—Murmuria; Tam. 
— Kottakkarandai; Tel. — Bodasoram; Mai. — Attakkamanni. Herb — ^tonic, deobstruent, 
alter., aphrodis. Root and seed — ^anthelm. Flowers — alter., cooling, tonic. Decoct, 
of plant — ^used as a diui*. in urethral discharges. Rind of fruit — used as a fish poison. 
Essen, oil in herb. alk. in leaves, stems and flowers (Dymock, Warden & Flooper, II, 
258; Pharm. J., 1884, 985); contains alk. sphae ran thine ; fresh flowering plant 3delds 
essen. oil (J. Amer. pharm. Ass., 1946, 274; Chem. Abstr., 1947, 566).* Throughout 
India ascending the Himalayas up to 5, 000 ft., from Ktunaon to Sikkim. 

SPONDIAS (Anacardiaceae) 

S. HNNATA Kurz syn. S. mangifera Willd. S.—Amrataka; H., B. &. Bo.— -Amra; Tam.— - 
Mambulichi; Tel. — Amratakamu; Mai. — Mampuli; Kan.—Ambate. Bark — refrig., aseful 
in dysen.; ground and mixed with water rubbed on in both articular and muscular 
rheumatism. Fruit — antiscor. and the pulp astrin., used in bilious dyspep. Juice of leaves 
— used in earache. (Wehmer, II, 704; Chemikerstg, 1897, 719)- Sub-Himalayan tract 
and outer valleys up to 3,000 ft., from the Chenab eastwards, Salt Range, Andamans 
and W. Peninsula. 

STERCULIA (Sterculiaceae) 

S. Roxb. M.P. & Bo.— H.—Karrai; Ksin.—BhutaU; Konkani— 
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— Tonti; Tam. — Vellaipputiali; Tel. — Ponaku. Gum — ^used as subst. for tragacanth; 
used in throat affections. Leaves and tender branches — ^when steeped in water yield a 
mucilaginous extract useful in pleuro-pneumonia in cattle. Gujarat, Konkan, Deccan, 
N. Kanara, S. Mahrata Country, dry forests of the Madras State, Rajasthan, N. and 
Central India, and Chota Nagpur. Throughout India. 

STEREOSPERMUM (Bignoniaceae) 

S. TETRAGONUM DC. syn. S. chelonoides DC. H.—Pader; B,—Dhartnar; Bo. — Padal; S. — 
Patoli; K^n.—Kaludi; yiA.—Karinkara ; Tzm.—Kural; Tt\.—Kaligottu. Root, leaves 
and flowers — used in decoct, as a febge. Juice of leaves — mixed with lime juice 
used in maniacal cases. Flower and fruit — ^in scorpion-sting. Bark contains crystalline 
bitter substance {Meded. PlTuin, Batavia. 1897, 39; 1899, 136). Throughout moist 
regions of India. 

STREBLUS {Moraceae) 

S. ASPER Lour. S. — Shakhotaka; H. — Siora; B. — Sheora; Bo. — Karvati; Mai. — Parma; 
P. — Dahya; Tam. — Piray; Tel. — Barinika. Dccoct. of bark — given in fever, dysen., 
and diar. Roots — used as application to unhealthy ulcers and sinuses; antid. to snake- 
bite. Milky juice — antisep., astrin., applied to chapped hands and sore heels. Bark 
contains bitter substance (Ned Tijdschr. Pharm. Chem. Toxic., 1896, 204). Drier 
parts of India, from Rohilkliand, eastwards and southwards to Travancorc and Andaman 
Islands. 

STKYCHNOS (Loganiaceae) 

♦S. NUX-voMiCA Linn. 

S. POTATORUM Linn. f. S. — Kaiaka; H., P., B. & Bo. — Nirmali; Tam. — Tetankottax; Tel. — 
Kaiakamu; Mai. — Katakam. Seeds — ^used as a local application in eye diseases ; rubbed 
with honey and little camphor, the mixture applied to the eyes in lachrymation or 
copious watering; used as emetic in dysen., in diabetes and gonor. Brucine (Arch. 
Pharm., BerL, 1892, 549; U.S.D., 1609). Konkan, N. Kanara, Madliya Bharat, N. 
Circars, Deccan, Carnatic to S. Travancore. 

STYRAX (Styraceae) 

S. BENZOIN Dryand. H., B. & Bb. — Luban, M. — Shambirani. Balsamic resin — external 
antisep., stimulating expect. (Parfum. mod., 1925, 117, 143; Pharm. Weekhl., 1936, 
374; U.S.D., 147). ♦ Malacca and Malaya. 

SWERTIA (Gentianaceae) 

♦ S. CHiRATA Buch.-Ham. 


TACCA (Taccaceae) 

T. ASPERA Roxb. B., H. & S. — Varahikanda; Marathi— Du^or^awdo. Tuber — tonic, useful 
in haemorrhagic diathesis, skin diseases and leprosy. Chittagong. 

TAMARINDUS (Leguminosae) 

T. INDICA Linn. S. — Tintrini; H., P. & Bo. — Imli, Amli; B. — Tentul, Ambli; Tam. — 
Amilam; Tel’^-Amlika; Mal.—Amlam* Fruit— refrig., digest., carmin., laxt., useful 
in diseases caused by deranged bile; their infusion employed as a drink in febrile 
diseases. Fruit contains trace of oxalic acid (Chem. Zbl., 1905, II, 1042; 1923, II, 
1170; Hoppe-Seyl. Z., 1923, 80; U.S.D., 1180). Cultivated throughout India; self-sown 
in waste places and forest lands in Madhya Pradesh, Madhya Bharat and S. India. 

TAXUS (Taxaceae) 

T. baccata Linn. H., Kash. & P.— Btmt; B.’—Bhirmie ; Bo.— Formi; Khasia— 
Dingsableh; Kumaon — Thuner; Bushahr — Arkhau. Leaves and fruits — emmen., seda- 
tive, antisp. Leaves— used in asthma, broncht., hiccough, for indign. and epilepsy, as 
an aphrodis. Plant — ^poisonous, used as fish poison. Aik. taxine, the toxic principle 
contained in leaves, shoots and seeds, (/. Chem. Soc., 1902, 874; 1931, 2138; Hoppe- 
Seyl. Z., 1921, 240; /. Pharm. Soc. Japan, 1922, 1074); leaves contain alk. taxine, 
taxinine, traces of ephedrinc (/. Pharm, Soc. Japan, 1931, 37; Chem, Zbl, 1931, Hi 
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1867; /. Chem. Soc., 1931, 2148); alkaloidal content maximum during winter; alk. 
taxine is vigorously active heart poison (Disch. ApothZtg, 1937, 1265 ; Chem, Abstr., 
1938, 723); yields a glued, taxicatin (Arch, Pharm., BerL, 1943, 205; Chent. Absir,, 
1944, 5883) ; in rabbits the lethal intravenous dose of taxine is between 2 and 3 mg. 
per kilo and it is depressant both to heart and to respiration (Quart, J. Pharm., 1932, 
205; U.S.D., 1623). Temperate Himalayas at 6,000-11,000 ft. and Khasia Hills 
at 5»ooo ft. 

TECOMELLA (Bignoniaceae) 

T. UNDULATA (G. Don) Seem. H. & Bo. — Rugirora; Marathi — Rahhtreora ; P. — Rohlra; 
S.—Rohi. Bark of young branches—used as a remedy for syphilis. Punjab, Sind 
Waziristan, Baluchistan, Rajasthan, Kathiawar, Gujarat and the Deccan. 

TERMINALIA (Combretaceae) 

* T. ARJUNA W. & A. 

T. BELERICA Roxb. S. — Bakira; H., P. & B. — Bahera; Bo. — BeJiara; Tam. — Akkam; Tel. — 
Tandra; Mai. — Tusham; M. — Tandi; Assam — ilulluch. Fruit — bitter, astrin., tonic, 

laxt., aiilipyr., used in piles, dropsy, diar., leprosy, biliousness, dyspep. and headache; 
when half ripe purg., when fully ripe astrin. Kernel — narcotic. Fruits contain about 
17% tannin substances (I.P.C, 238; /. Amer. Pharm. Ass., 1951, 475; Chem. Absir., 
I95i» 10497). Throughout the forests of India, below elevations of about 3,000 ft., 
except in the dry and arid region of Sind and Rajasthan. 

T. CHEBULA Relz. S. & B. — Haritaki; If. — Harir; Bo. — Ilirda; Tam. — Kadukkai; Tel. — 
Karitaki; Alai. — Katukka; Assam — Hilikha. Fruit — astrin., laxt., alter., used externally 
as a local application to chr. ulcers and wounds and as a gargle in stomatitis; finely 
powdered used as a dentifrice and considered useful in carious teeth, bleeding and 
ulcerations of the gums. Bark — diur., cardiotonic. Tannin (Bcr. disch. chem. Ges., 
1909, 353; 1919, 1238; J. Chem. Sac., 1897, 1131; J. Soc. Chem, Ind., Lond., 1903, 
No. 21); fruits contain about 30% of an astrin. substance; astringency is due to the 
characteristic principle chebulinic acid; also contain tamiic acid (20-40%), gallic acid, 
resin, etc., and some purg. principle of the nature of anlhra-quinone (I.P.C., 155 ; 
U.S.D., 1529). Abundant in N, India from Kangra and Kumaon to Bengal and 
southwards to the Deccan tablelands at 1,000-3,000 ft. and up to 6,000 ft, in Travancore; 
higher forests of the Bombay Ghats, Satpuras, Belgaum and Kanara. 

T. TOMENTOSA W. & A. H. &. F.—Asan; F.—Piasal; Bo.— Asna; S.—Saradru; Tam.— 
Karupptmarudu; Tel. — Nelamadu; Mai. — Tempavu; Assam — Amari. Decoct, of bark 
— astrin., taken internally for atonic diar. ; applied locally to ulcers. Bark — diur., 
cardiotonic. Common throughout India, except in Sind and Rajasthan. 

THALICTRUM (Ranmculaceae) 

*T. FOLIOLOSUM DC. 

THESPESIA (Malvaceae) 

T, POPULNEA Soland. ex Correa. S.—Parisha; H. & F.—Paraspipal; B. — Parash;—Bo. — 
Parsipu; Tam. — Puvarasu; Tel. — Gangaravi; Mai. — Kallal; Kan. — Arasi. bruit, leaves 
and root — applied externally to scabies, psoriasis and other skin diseases. Root tonic. 
Bark — astrin., given internally as an alter. Flower petals contain populnin (0.33%), 
populnetin (0.07%) and herbacetin (mostly as its glued. 0.03%) (Proc. Indian Acad. 
Sci., 1943, 17A, 26 ; 1946, 24A, 456 ; Chem. Abstr., 1943, 4423 ; 1947, 3798). Coast forests 
of India, largely grown as a roadside tree in tropical regions. 

24A, 456; India, largely grown as a roadside tree in tropical regions. 

TINO SPOR A (Menispermaceae ) 

♦T, CORDIFOLIA (Willd.) Miers. 

TRAGIA (Euphorhiaceae) 

T. INVOLUCRATA Linn. S. — Vvischikali; H.—Barhanta; B. — Bichati; Bo. — Kanchkuri; 

’Tam.—Kcmnichi; Td.—Dulagundi; Ual.—Choriyamm; Kan.—Turachi. 
diaphor., alter., tpven during fever when the extremities are cold; also for pauis in 
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the legs and arms; in form of a paste used to aid the extraction of guinea-worm; 
in infusion given in ardent fever and in itching of the skin; forms the basis of an 
external application in leprosy. Fruit — rubbed over the head with a little water useful 
in baldness. Throughout India from the Punjab and outer Himalayan ranges eastwards 
to Assam, and southwards to Travancore. 

TRIANTHEMA (Ficoidaceae) 

T. PORTULACASTRUM Linn. syn. T. monogyna Linn. H. — Lalsabuni; Bo. & P. — Bishkapra; 
Tsim.—S harunnai; Tel— Galijeru; Kzn.—Muchchugoni; S,—Pmarnavi; Marathi— 
Pundharigheniuli. Leaves of the white variety — diur., used in oedema and dropsy due 
to various causes; in cases of ascites especially due to early liver, peritoneal and kidney 
conditions. Powdered root — ^bitter, cath., abortif., used in amenor. Saponin (Dymock, 
Warden & Hooper II, 103) ; alk. punarnavine up to 0.01% calculated on air-dry sample 
(I.P.C., 212; Indian /. mod. Res., 1940, 475); yields a new alk. C32H36O6N2 {Quart. 
J. Pharm., 1947, 38; Chem, Abstr., 1947, 7671). Throughout India. 

TRIBULUS {Zygophyllaceae) 

T. ALATUS Del. H. — Gokhuri-kalan; P. — Bhakra, Hasak; Bo. — Trikundri. Fruits — ^used for 
same purposes as of 71 terrestris. Sind, Cutch, Desert of W. Rajasthan and 
Baluchistan. 

T. tf:rrfstris Linn. S. — Gokshura; IT. — Choiagokhru; B. — Gokhru; Bo. — Lahanagokhru; 
Tam. — Nerunji; Tel. — Pallcru; Kan. — Negalu; Mai. — Ncringil; P. — Bhakhra. Fruits 
— cooling, diur., tonic, aphrodis., used in painful micturition, calculus affections, urinary 
discharges and impotence; in form of infusion useful as a diur. in gout, kidney 
diseases and gravel. Fruits contain traces (0.001%) of an alk., a fixed oil, a small 
quantity of essen. oil, resins and nitrates (I.P.C., 243; Indian J. Med. Res., 1929, 377; 
Bull. Acad. Sci. Unit. Prov., 1933, 163; Chem. Abstr., 1933, 4274).* Throughout India 
and up to 11,000 ft. in Kashmir. 

TRICHODESMA {Boraginaceae) 

T. iNDicuM R. Br. H. — Chhota kulpha; B. — Choto kulpa; Bo. & Marathi — Lahana-kalpa; 
S. — Surasa; Tam. — Kalhudaitumbai; Tel. — Guvvagutti; Kash. — Ratisurkha. Plant — 

diur., used as an eniol. poultice. Leaves — in a cold infusion considered depurative. 
Root — pounded and made into a paste applied to reduce swellings, particularly of 
the joints; pounded with water given as a drink to children in dysen. Throughout 
the greater part of India in the plains and Baluchistan. 

TRICHOSANTHES (Cucurbitaceae) 

T. ANGUiNA Linn. S. &. P. — Chichinda; H. — Chachinga; B*. — Chichinga; Bo. — Pandolu; 
Kan. — Padavala; M. — Pudel; Tel. — Lingapotla. Seeds— cooling. Fruit— considered 

purg., anthelm. and emetic in the Philippine Islands.* Extensively cultivated throughout 
the hotter parts of India. 

T. DioiCA Roxb. S. — Patola; H. — Parvar, Parval; B. — Potol; Bo. & Gujarati— Pofo/a; 
Tam. — Kombuppudalai; Tel. — Kommupotla; Mai. — Patolcm, Leaves — made into a 
deccct. with equal parts of coriander given in bilious fever as a febge. and laxt. Root — 
hydragogue catli., tonic, and febge. Fruit — used as a remedy for spermatorrhoea. 
Fresh juice of unripe fruit — used as a cooling and laxt. adjunct to alter, medicines. 
Roots contain an amorph. saponin, hentriacontane, a phytosterol a non nitrogenous bitter 
principle, glycosidic in nature and resembling colocynth, small amount of essen. oil, 
little fixed oil and traces of tannins {Patna Univ. J., 1945, 56; Chem. Abstr., 1947, 
3174). Throughout the plains of N. India, extending to Assam and E, Bengal. 

TRIGONELLA (Leguminosae) 

T. FOENUM-CRAECUM Linn. H., S., P., B. & Bo.—Methi; Tzm.—Vendayam; Tel.— Jlfew- 
tulu; Mai. — Ventayam; Kan.— Seeds — carmin., tonic, aphrodis.; an infusion 
given to small-pox patients as a cooling drink; toasted and then infused, used for 
dysen, Leaves<-^sed both internally and externally for their cooling properties. Seeds 
contain alk. trigonelline and choline {Ber. dtsck chem* Ces*, 1885, 2518; Arch, Pharm*, 
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Berl, 1887, 985; Hoppe-Seyl. Z., 1932, 75; Chem. Zhl, 1932, II, 1640); essen. oil 
{Plmrm, Ztg. Berl., 1903, 58) ; saponin (/. Pharm. Chm., Paris, 1919, 86; CJ^. Acad. 
Sci., Paris., 1926, 994; Jb. wiss. BoL, 1937, 710; Chem. Abstr., 1938, 9177); 
prolamin (Biochem. J. 1932, 1643; Chem. Zbl, 1933, IT, 2838) ; trigonelline 
has highly toxic action on neuromuscular preparations {Bull. Acad. Med. Belg., 1939, 
241 ; Chem. Abstr., 1940, 4805) ; fixed and volatile oils, mucil., bitter extractive and a 
yellow colouring substance (U.S.D., 1635) ; air dried seeds contain 0.38% trigonelline 
and 3 mg.% nicotinic acid (Arch. Pharm., Berl, 1943, 378; Chem. Abstr., 1945, 5040) * 
Punjab and Kashmir. Cultivated in many parts of India. 

TRITICUM (Gramineae) 

T. AESTivuM Linn. syn. T. sativum Lam. S. — Godhuma; H. — Gehun, Giun; P. — Kanak; 

B. — Gam; Bo. — Gahu; Mai. — Gendum; Tcl. — Godwnulu; Tam. — Godumai. Seeds — 
cooling, tonic, fattening; increase appetite and relish for food; useful medicine in 
general disorders of health. AS2O3, 0.03 mg. in i kg. grain (Pharm. Weekhl, 1921, 
1482; Chem. Zbl., 1922, II, 113; J. Amer. chem. Soc., 1919, 1212; Biochem. Z., 1927, 113; 
J. biol. Chem., 1927, 781) ; fresh plant oxalic acid 0.02% (J. Amer. chem. Soc., 1931, 
1040) ; grains contain Mg, Mn, Zn, Fe, Cu (C.R. Acad. Sci, Paris, 1932, 1527; Chem. 
Zbl, 1932, II, 887). Widely cultivated in many parts of N. India and the Deccan 
Peninsula, especially in the north-west, and up to 13,000 ft. in the Himalayas and 
Tibet. 

URARIA (Leguminosae) 

U. LAGOPOiDEs DC. S. — Prishniparni; H. — Pithavana; B. — Chakulia; Bo. — Dowla; Mai. — 

Orila; Ttl^-Kolaponna. Plant-considered alter., tonic, and anli-catarrhal ; given with 
milk to women in the seventh month of pregnancy to produce abortion. Tropical zone, 
Nepal, Chota Nagpur and Bengal to Ava (Burma). 

URGINEA (Liliaceae) 

*U. INDICA Kunth. 

VALERIANA (Valerianaceae) 

♦V. HARDWICKII Wall. 

VANDA (Orchidaceae) 

♦V. ROXBURGHii R. Br. syn. V. tessellata Hook, ex G. Don. 

VERNONIA (Compositae) 

*V. ANTHELMiNTiCA Willd. ; sec Centratherum anthelminucum (Wind.) Kuntze. 

VIOLA (Violaceae) 

V. odorata Linn. H. & Bo. — Banafshah; B. — Banafsha; S. — Nilapushpa; M. — Vayilettu. 

Plant — ^antipyr., diaphor., febge. Flowers — emol., demulc., used in biliousness and lung 
troubles. Petals — made into a syrup used as a remedy for infantile disorders. Root 
emetic. Roots contain glued., methyl salicylate (Ber. Schimmel u. Co., Lps., 1926, 125; 
1929, 109; /. prakt. Chem., 1925, 273; Arch. Pharm., Berl, 1882, 378; Amer. J. Pharm., 
1909, 181 ; Pharm. Zentralh., 1921, 691 ; 1922, 577) ; yields an alk. violine, a glycoside 
violaquercitrin which is probably identical with rutin and a saponin (Chem. Abstr., 
1919, 2963; U.S.D., 1645) ; roots contain saponin and an alk., roots, leaves and blossoms 
contain methyl salicylate in the form of a glued. (Pharmazie, 1946, 85; Chem. Zbl, 
1947, 65; Chem. Abstr., 1947, 6022). Kashmir, 5,000-6,000 ft., planted in many hill- 
stations. 

VITEX (Verbenaceae) 

V. AGNUS-CASTUS Linn. Pers. — Panjangusht ; Axdh.—Athlak. Seeds — ^bitter, boiled in ghee 
and the mixture given to horses for colic. Plant — used as a cure for eye diseases and 
stomachache; used for pains due to chills, one who has caught cold takes a bath in 
water in which the leaves have been boiled. Baluchistan. 

67 
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♦y. NEGUNDO Linn. 

VITIS (FUaceae) 

V. viNiFFERA Linn. Sr—Draksha; H., P. & h.—Angur; Bo,— Praifc; Tel. & Yijmr--Draksha; 

M.— Troc/r^V Mai— Gojtom; Tam.— jK^o^anf. Sap of young branches— used as a 
remedy for skin diseases. Leaves— astrin., used in diar. Juice of unripe fruits— astrin., 
used in throat affections. Dried fruit— demulc., cooling, sweet, laxt., stomch., useful 
in thirst, heat of body, cough, hoarseness, consumption and in wasting diseases. As, 
o.os mg. in lOO c.c. fruit juice (Arb. GesmdhAmt, BerL 1909, 304; Chem, Zbl, 
1929, II, 1085) ; oxalic acid in unripe fruits (Bcr. dtsck chem. Ges., 1876, 982) ; also 
malic, tartaric and racemic acids (U.S.D., 1568). Cultivated in many parts of India 
especially in the north-west. 

WRIGHTIA (Apacynaceae) 

W. TiNCTORiA R. Br. S.Sveiakutaja; H.— indarjou; B.— /wdra/aw; Bo.--Kalakado; 
K^n.^Kirikodasige; M 2 Ll---Kotakappala; Tam.— V'etpalai; Ttl—J eddapala. Bark and 
seeds— medicinal uses same as those of Holarrhena antidysenierica. Bark— tonic. 
Seeds— aphrodis. Indican (Ber. dtsck, chem, Ges., 1879, 2311; Chenk News, 1878, 
223); seeds yield 30.49% fixed oil (J. Indian chm. Soc,, 1946, 307). Rajasthan, 
Madhya Pradesh, Deccan, Konkan, S. Mahrata Country, Circars and W. Ghats of 
Madras State. 

XANTHIUM (Compositae) 

♦X. STRUMARIUM Linn. 

ZIZYPHUS (Rhamnaceae) 

Z. SATIVA Gaertn. syn. Z. vulgaris Lam. Bo.— [/n»a6; H.—Kandiari; Kash. & P.— S’lm/i. 
Drupes— emol, pectoral. Syrup of dried fruit— used for broncht. Leaves when chew- 
ed completely anaesthetize the taste for 5-20 minutes; yields 1.7% of amorph. or micro- 
crystalline substance with high potency and a gummy fraction with lower potency 
{Farmaisiya, No. 11/120, 1941, 20; Chem. Abstr., 1944, 2792). Punjab, Punjab Hima- 
layas up to 6,500 ft., eastwards to Bengal, N.W. Frontier Province and Baluchistan. 
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Acidum arseniosum (Sr^ankhavisha, H. — Sankhya) ; siotnch., nerve tonic, alter., antiper., 
cardiac, respiratory, intestinal and sexual slim. 

Acidum hydrochloridum (M.--Ooppootravagum) ; stomch., tonic. 

Adamas— D iamond (S,—Heeraka, 11,—Heera) ; slim., tonic. 

Akakiya— A red stone ; used as a tonic ; said to contain iron. 

Alkaline ashes — Amongst these may be mentioned pearl ash or alkaline earth, barilla, 
kelp (bromine and iodine ash). 

Alumen — ^Alum (S. — Spatikari, H.—Phitkari) ; aslrin., caustic, hsemostatic, antisep. 

Alumen exsiccatum— Burnt Alum ; astrin., caustic, checks unhealthy granulations, used 
in ulcers. 

Aluminii silicas— Felspar (H.Sufaid mitti, Bo.— i^/wdw, M.—Namon) ; used as 
dusting powder. 

Ammonii chloridum (S.—Navasara, U.-^Navasadara) ; alter., expect., cholag., purg., 
useful in fever, spleen, liver, etc. 

Antimonii sulphidum— Kermes mineral (S.—Srotonjam, E.—Anjan)\ used for eye 
diseases. 

Argentum— Silver (S.— /?c/a/a) ; tonic, stim., aphrodis., used for ulcers. 

Arsenii disulphidum or Arsenicum rubrum— Realgar (S.’—Manashila, H.— La/ haratal) ; 
alter., febge., tonic, given in cough, asthma and skin disease. 

Arsenii trisulphidum — Orpiment (S., B. & Bo. — Haritala) \ alter., febg., emmen. 

Asbestos (Bo.-Shakha palita ) ; applied to ulcers. 

Asphaltum (S.’—Silajit, H., B. & Bo.—Silajita) ; antisep., anodyne, tonic, expect., diur., 
used in diabetes. 

Aurum— Gold (S.Suvarna, H. & B.Som); nerve tonic, aphrodis, emmen., alter. 

Barilla : see Soda carbons impura. 

Borax (S.-^Tunkam, H. & Bo,--Sohaga); diur., emmen.. astrin., antacid, local sedative, 
antisep. 

Calcii carbonas— Chalk, Marble (Ji,’--Vilati‘chma ) ; used in dyspep., acidity, gout, rickets, 
externally desiccant, absorbent and antacid. 

CALai hydras — Slaked lime; in diar., chr. dysen., vomiting, scrofula, in washing ulcers, 
bums and scalds. 

CAi.ai sulphas — Gypsum, Alabaster (S. — Sanjirahat, ll.-^Sufed pathar ) ; used in fracture 
and on swollen parts, internally as astrin. and antacid. 

Calctum oxide — Quick lime (S. — Sudha, Shudhakshara, H. — Kali~ka-chuna ) ; antacid, 
in painful and gouty joints, ringworm and as depilatory, in jaundice, acidosis, urinary 
trouble, enlarged glands. 

Carbo LIGNI — Wood charcoal (H. — Lakrika-koyelah) ; used in dyspep., diar., dysen., 
typhoid fever. 

Clay {S»'--Krishmmritrika, H. — Chiknimati) ; used in dyspep., leucor., to relieve bleeding 
from internal organs. 

CUKPRi sulphas — Blue vitridl (S. — Sasyaka, Tutta, H,— Mfa thoiha ) ; astrin., emetic, 
antisep., externally stim., styptic, caustic. 

Cuprum— Copper (S.—Tdmra, K-Tdmbd) ; astrin., sedative, alter., antisep., emeUc, 
purg., externally in piles, leprosy, skin diseases and ozoena. 

Ferri sulphas — G reen vitriol (S. — Kasisa, H. — Hara-tutia) ; haematinic, tonic, astrin., 
externally in skin diseases. , 
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Fefroso-ferric oxide or Ferri peroxidum rubrum— I ron rust {S.—Manduram, H.— 
Lohaka) ; in asthma, general debility, fever and heart disease. 

Ferrum — ^Iron (S. — Lauha, H. — Loha) ; alter., astrin, tonic, restor. 

Ferrum sulphuratum — Iron pyrites (S. — Swarnamakshika, H. & Bo. — Sonatnukhi) ; 
tonic, alter., useful in anaemia, leucor., urinary diseases, ascites, anasarca, prurigo, 
eye diseases. 

Gopichandan (S. — Shoraktrij H. — Panisoka) ; used as dusting powder. 

Gypsum selenite — Plaster of Paris (H. — Kulnar) ; cooling, given as gruel in fever. 

Hydrargyrum — Mercury (S. — Pdrada, H. — Pdrd) ; tonic, alter., purg., cholag., antiphl, 
antisep., sialog. 

Jade (H. — Yashm) ; liquor — drunk from a jade or agate cup is supposed to allay palpitation 
of heart. 

Kaolinum — China clay (B*. — Gainika) ; for cholera, dysen., diar., septic wounds. 

Lapis lazuli (H. — Lajward, Bo. — Rajavaral) ; astrin., refrig., externally applied to ulcers; 
ultramarines. 

Magnesia : laxt., alter., aphrodis. 

Magnesii disilicas — Serpentine; used for diseases of liver. 

Mica — Talc (S.’—AbhrUf H.—Avrak, M.—Appracam); general tonic, alter., aphrodis; 
restor. 

Orpiment : see Arsenii trisulphidum. 

Phosphorus: stim., powerful irrt. poison. 

Plumbi carbonas — White lead (H. — Sufeda, M. — Velliyya) ; locally sedative, astrin. 
Plumbi oxidum — ^Litharge {Yi,’-Murdosing) ; astrin., cooling, insecticide. 

Plumbi oxidum rubrum — ^Red lead (S. — Raktanag, B. & Bo. — Sindur) ; used in skin 
diseases. 

Plumbi sulphuratum — Galena (S. — Anjana, H. — Surma) ; cosmetic for eyes. 
Plumbum— Lead (S.—Seesaka, H.—Sisa) ; astrin., diur., anthelm., externally sedative. 
Potash carbonas (S. — Yavakshara, H. — Javakhar) ; stomch., laxt., diur., antacid., resol., 
alter. 

Potash nitras — Saltpetre (S. — Saindhava, H. & B. — Sora) ; refrig., diur. 

Realgar: see Arsenic disulphide. 

Saline earths : 

Javakhara — ^Potash carbonate impure. 

Navasagara— A mmonium chloride. 

Papadkhar — ^Pearl ash. 

Sajikhara — C arbonate of soda. 

Shorakhar — Salpetre. 

Tankan KHAR— Borax. 

Saline substances; 

Audbhid: in the composition of ‘pancha-lavana’ ; principally sulphate of soda. 

Gutika: stomch., digest, laxt. 

Pansuja or Ushasuta : demulc., stim., stomch., laxt. 

Romaka (H. — Savaramith) ; laxt, diur. 

Saindhava— Rocksalt. 

Samudra: bitter and laxt 

Sauvarchala (K,-Sonchal, Kala-nmajk) ; stomch., digest., purg., demulc. 

ViT LAVANA (S.-^Krishna lavana, H. — Padelon) ; carmin., aper., tonic, stomch. 
SnJCATE OF ALUMINA, UME and OXIDE OF IRON (H.— Citf) j usc like ‘multanimati.' 
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Silicate of alumina, magnesia and oxide of iron (.H.—Gherumitti) •, rcrrig., astrin., 
absorb., antisep, ’ ’ 

Silicate of alumina and oxide of iron (S.—Gatrika. ll.—Gerumaii) ; for relieving 
bleeding from internal organs. 

Silicate of lime (H. Hijrata hau) ; cooling, demulc., externally in skin diseases. 

Silicate of magnesia — Soap stone (H. — Singe jerahata) ; astrin., desiccant, styptic, internally 
in dysen., diar, menor., leucor. 

Silicate of magnesia and iron— S erpent stone (S.—Gorochana, H.—Pedaru ba::ara) ; 
nerve tonic, astrin. 

SiLicuM — Silicon ; used both internally and externally. 

Soda carbonas impura (S,—Sarjikakshara, H.—Sajjikhar) ; antacid, alter., diur. 

SoDii chloridum — Common salt (S. — Lavana, H. — Nitnak) ; antisep., antiper,, anthelm. 

SoDii CHLORIDUM IMPURA — Rocksalt (S. — Saindliava, H. — Sedhalon) ; carmin., stomch., 

digest., cath., emetic. 

SoDii FLUOSiLiCAs; antisep., anthelm., deod., styptic., disinfectant. 

Stannum — Tin (S. — Vanga, H. — Rang) ; in diseases of the geuito-urinary organs, blood 
and lungs. 

Stannic sulphidum — ^Mosaic gold (S. — Svarna vanga) ; in complaints of generative organs 
of both male and female. 

Sulphur (S. — Gandhaka, H. — Gandak) ; bitter, increases bile, laxt., diur., insecticide. 

ZiNCUM — Zinc (S. — Yashada, H. — Jasia) ; in eye diseases, debility, urinary disorders, asthma. 

Zinci carbonas — Calamine (S. — Khar para, H. — Kola khaparo) ; nerve tonic, alter., used 
in syphilis, scrofula and skin diseases. 

ZiNCi oxidum — White zinc (H. — putty) ; externally as a mild, soothing astrin., internally 
as a nerve tonic, sedative, antisp., astrin. 


C. ANIMAL PRODUCTS 

Achatina fulica — ^Land snail (Bo. — Nakhala) ; shell — used for preparing medicated oil. 

Acipenser huso Linn, or A. Stellatus— A fish from which Isinglass is manufactured 
(H. — Machhika-siras, Bo. — Aisinglasa, M. — Minvajaram) ; nutri., demulc., cmol., given 
in chr. diar.; similar to albumen, contains pure gelatin. 

Acridotherfs cinginianus Lath — A bird (S. — Atipakshi, Saral pakhi, B. — Gang-salik, 
Ram-salik, Bo. — Bagali-pakshina) ; flesh — cardiac stim., beneficial in ‘vitiated wind and 
cough.* 

Adeps— Lard. (B. — Charbee) ; for ointments ; contains olein, palmitin, margarin, stearin. 

Adeps lanae anhydrosus; Anhydrous wool fat; contains cholesterin. 

Adeps lanae hydrosus— Hydrous wool fat ; emol. ; contains lanolin ; ccholesterin, palmitic, 
stearic, oleic and valerianic acids. 

Agama agilis— Sand Lizard (Bo,—Sarado) ; ash— used as nerve tonic, stim., aphrodis., in 
spermatorrhoea. 

Albumen; emol., demulc., nutri., antid. for copper, zinc, perchloride of mercury and creo- 
sote poisoning. 

Alectoris graea Meisner— Bartavelli (S. — Upachakra, B.—Chakor) ; flesh— astrin., gene 
rative of strength, stomch. 
given in high fever; ambrein. 

Ambergris — ^Ambergris. (S. — Amber-sugandah, H., B., Bo. & M.— ; stim., antisp., 

Anabas scandens Daldorf. {S.—^Kabayee, PL.—^Kabai, B.—Kai) ; flesh— astrin., demulc., 
easily digestible, cardiac stim., slight bilious and alleviative of wind. ^ 
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Animal flesh ; 

(a) Jangla or land animals; astrin., digest., constipating. 

(b) Anupa or WATER animals; demulc., fattening, soothing. 

Antigone antigone Linn.— Indian Crane (S,—Sarasa, B.^Saras) ; flesh— difficult to digest, 
antibil., beneficial in diar. and piles. 

Anser indicus Lath.— Gander or Drake (S.--Hansa, B.—Hans, Bo.— Ballaki) ; flesh— 
stim,, difficult to digest, demulc., nutri., phlegm., corrective of voice and alleviative 
of Vayu'; egg— stim., easily digestible, cardiac stim., aphrodis., beneficial in cough, 
heart disease, ulcers. 

Antilope cervicapra Linn.— Indian Antelope or Black Buck (S. — Enamriga, El.—FaHsail 
Ilarin) ; flesh — astrin., slonicb., useful in fever, ulcer, phthisis, piles, jaundice, cough. 

Apis mellifera— T he Honey Bee; honey— nutri.. demulc., laxt.; especially for children, 
useful in application to ulcer. 

Aquus asinus Linn. — Ass (S. — Gardhava, H. — Gadha) ; milk— stomch., cardiac stim., 
useful in wind and phthisis; ghee — astrin., stim., antiphlegm., easily digestible; flesh — 
cardiac stim.; urine — stim., stomch., useful in gout. 

Aredeola grayii Sykee — Heron (S. — Krauncha, B. — Konch Bak) ; flesh — ^used in fever, 
phthisis, cough, oedema, loss of appetite, swoon and stone in the bladder. 

Arlus arius Ham. & Buch. — Fish (S. — Ari-matsya, B. — Armach) ; flesh — difficult to digest, 
demulc., cardiac stim., improves memory, wind and phlegm. 

Athene brama indica — O wl (S. — Ulloka, B. — Pechak) ; flesh — stim., produces Vayu*, 
cholag. ; useful in oedema, insanity and loss of semen. 

Barbus sophore Ham. & Buch.— Fish {S.—Proshti, B. — Punti-mdchh) ; sweetish bitter, 
demulc., antiphlegm., alleviative of Vayu' and beneficial in the diseases of mouth and 
throat. 

Bezoar — S erpent stone. (H., B. & Bo. — Gorochan, M. — Gorocham) ; cooling, arom., pres- 
cribed in miscarriage. 

Bivalve shell (S. — Sukali, Bo. — Chhipa, P. — Sip) ; chhipa bhasma — used in depilatory 
pastes. 

Bombys MORI — Moth. The chrysalis is the silk pod. (B. — Pai, Bo. — Resham na potan, M. — 
Putloo puchie) ; styptic, tonic, astrin., checks profuse menstruation, leucor, and chr. diar. 

Bos bubalus Linn. — Buffalo (S. — Mahisha, H. — Bhais, B. — Mahish, M. — Dumaputu) ; flesh — 
stim., demulc., difficult to digest, cardiac stim., milk — refrig., difficult to digest, demulc., 
cardiac stim., aphrodis., phlegm., hypnotic. 

Bos TAURUS Linn. — Cow (S.— Gdbhi, B. — Goru) ; milk— demulc., nutri., cardiac tonic, 
excitive of memory; ghee — stomch., nutri., antibil, tonic, improves memory; flesh — 
useful in fever, disease of the nose, cough, phthisis and catarrh; cow-dung— used in 
bums and wounds; urine — see urine. 

Callichrous pabda Ham. & Buch.— Fish (S.-^Parbata, B.—Pabda) ; flesh— demulc., cardiac 
stim., and carmin. 

Camelus dromodarius Linn. — Camel (S. — Ustra, H. — Ur. B. — Ut) ; milk — easily digestible, 
stim., stomch., useful in piles, oedema, worms, abdominal tumours, dropsy, phthisis and 
leprosy; ghrita — refrig., stomch., useful in convulsion, worms, leprosy; urine — stim., 
bilious, cardiac stim., useful in dropsy. 

Carcharodon carcharius Lirni. — White shark; oil — subst for cod-liver oil, richer in iodine 
and phosphorus than cod-liver oil but contains less bromine and sulphur. 

Castoreum— D ried preputial follicles of the beaver— Castor. (S. — Gendha, H.-Gondbadus-' 
tan, Bo.—Zoftda hidastara, M.—Kasturi munai ) ; nerve stim., antisep., emmen. ; contains 
a volatile oil, acrid bitter resin, castorin, cholestcrin and salicin. 

Catla catla Ham. & Buch.— Fish (S.-^Katala, B.—Kaila) ; flesh— stim., difficult to digest 
and beneficial in disturbance of the three humours. 
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Capra-aegagrus Gmelin — Goat ; flesh-— nourishing, cardiac stim., milk— sweet, cooling, astrin., 
beneficial in fever, bile, cough, consumption and dysen; ‘chagaladya-ghrita’— specific for 
nervous debility. 

Cephalopoda : see Os sehe. 

Sera (S. — Siktha, H. — Mom, Bo. — Mum^ M. — Mcllugu) ; emol., demulc., contain hydro- 
carbons, cerotic acid, niyricin, ceryl alcohol. 

Cera alba — White Bee’s wax ; local application for fistula. 

Cerevesia lactis : see Kumyss. 

Cervus dama Linn. — Hart’s Horn (S. — Mrigasringa) ; in cough, asthma, low fever, phos- 
phaturia; contains phosphate of lime. 

Cervus elephus or C. equinus — Stag’s Horn (S. — Samberasinga, H. — Barasinga) ; local 
astrin., sedative, internally nerve and blood tonic; contains calcium phosphate. 

Cetaceum — Spermaceti ; demulc., emol. ; contains acetyl alcohol combined with palmitic acid. 

Chelonia — T urtle (H. — Kachakru ) ; fat— used in scrofula, rickets, anaemia and pulmonary 
affections. 

Clamator jacobinus Bodd.; Aegithina tiphta Linn.— Swallow (S.—Chataka, IL^Tokka, 
B. — Chatak) ; flesh — refrig., stomch., cardiac stim., nutri., in epistaxis and phlegm. 

Clarias batrachus Linn. — Fish {S.—Madgura, B.—Magur) ; flesh — demulc., used in diar. 

Clupea ilisha Ham. & Buch. (S. — Illisa, H. — llilsa, B. — Ills) ; flesh — demulc., stomch., 
bilious, phlegm., carmin. 

Coccus CACTI — Cochineal insect (H. — Beerhough tee. Bo. — Kiramaja, M. — Cochinil puchi) ; 
sedative, antisp., in neuralgia and whooping cough; contains carmine or carminic acid, 
coccerin, myrestin, fat and fatty acids. 

Columba domestica — Pigeon (S. — Kapota, H. — Kobutar, B. — Payra) ; flesh — demulc., tonic, 
cardiac nutri., in constip., beneficial in phlegm., bile, vitiated blood and wind, leprosy, 
prohibited in jaundice. 

Corallium rubrum- Coral (S.—Pravala, JJ.—Parvara. Bo. & U.—Povale ) ; antacid., astrin., 
laxt., diur., nerve tonic; contains carbonate of lime, magne.sium carbonate, oxide of 
iron. 

Corvus-splendens-splendens Vieill. — Crow (S,—Kdka, B.— A'afe) ; flesh— stomch., nutri., 
cardiac stim., beneficial in ulcer, phthisis and eye disease. 

Crocodilus porosus Schneid— Crocodile (S.—Kumbhira, B,—‘Kumir) ; flesh— demulc., refrig, 
beneficial in vitiated bile. 

Crocopus phoenicopterus Lath. — ^The Green Dove (S.--Harita, K^—Harial, B.—Hathela 
Ghugu) ; flesh — ^astrin., refrig., easily digestible, produces Vayu’ and alleviates thirst 
and epistaxis, 

Cypraea moneta Linn. — Shells, Cowry (S. — Varatika, H,-^Cowrte, Bo. & M.—Kavdi) ; 
cowri bhasma — used in dyspep., jaundice, enlarged spleen and liver; contains phos- 
phate, fluoride and carbonate of calcium, magnesium phosphate, manganese. 

Elephas MAXIMUS— Elephant (S.—Hasti, B.—Hati, Bo. & M,---Aane) ; teeth ash— astrin., 
in leucor., used in jaundice, conjunctivitis and sterility in women. 

Equus caballus Linn. — Horse (S. — Asva) ; milk— stim., demulc.; urine— bitter, stim., 
stomch., purg., beneficial in ringworm and intestinal worm. 

Eudynamis scolopaceus Linn. — Cuckoo (S. — Kokila, H. — Koil, B.—Kokil) ; flesh— phlegm., 
antibil. 

Fel bovinum puripicatum or Fel tauri depuratus — Purified Ox-Gall (S. — Gorochanam, 
n.—Zehar-mohra. B.. Bo. & M.—Gorocham ) ; laxt, antisp., cholag., cooling, arom., used 
in convulsions, hysteria. 

Fel bovis— Fresh Ox*Gall (Ur-Bail^ka^sofra), 

Felts Tigris Linn.; Tiger Fat is used in leprosy, in rheum. 

Francounus pondicerianus Gmel.— Partridge (S,-—Tittiri, B.—Titir, M. — Toluk petta)*, 
the flesh of the white variety is astrin., refrig., demulc., easily digestible, constipating, 
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cardiac stim., improves memory, beneficial in cough, phthisis, fever, epistaxis and 
hiccough. 

Gallus bankiva Zemm. — denotes wild form of the genus. The Indian domesticated game- 
cock is known as Gallus pugnex = Gallus pusillus of Linnaeus; egg~(S. & B.— 
Dimba, H. — Anda, Bo. — Bedun, M. — Motte) ; emol., demulc., laxt, nutri., contains albu- 
men, mucus, fat, sugar, extractive matter, lecithin. 

Gallus domesticus — Fowl; flesh — stim., demulc., cardiac stim., nutri., beneficial in disturb- 
ance of the three humours, phthisis, vomiting and remittent fever. 

Halicore dugong Erxleben; Dugong oil or oil of Sen Hog subst. for cod-liver oil. 
Hirudinaria (Poecilobdella) granulosa Savigny — ^Leech (S. — Jaluka, H., B. & Bo. — Jalu, 
M. — Atiei) ; anliphl. anticoagulant. 

Iris nobilis : see Corallium rubrum. 

King-fisher; (B . — Macch range ) ; flesh — refrig., demulc., useful in epistaxis, produces Vayu\ 
Kumyss or Kumiss; fermented mare's or camel’s milk — dietetic, restor., given in diabetes 
irritability of stomach and vomiting; contains alcohol, sugar, lactic acid, salts, carbonic 
acid, ether. 

Lacca: see Coccus lacca. 

Lactus — Milk (S. — Dugdha ). 

Ass’s MILK — useful in general debility, cough, chr. broncht. 

Black cow’s milk— good for ‘vayu.’ 

Camel's MiLK—useful in dropsy, asthma, general scrofulous conditions. 

Elephant’s milk — beneficial to eyes. 

Ewe’s MiLK—useful in rheum., hacking cough. 

Goat’s milk — useful in phthisis, chr. diar., vomiting in children. 

Human milk— refrig., stomch., demulc., beneficial in eye diseases and epistaxis, recom- 
mended in chr. asthma and consumption. 

Mare's milk— useful in rheum, of extremities. 

Sheep’s milk — ^ useful in obesity, flatulence and gonor. 

Lepus RuncAUDATUs Geoff.— Rabbit {S,—Sasaka, B-. — Khar gosh) ; flesh— refrig., astrin., 
stomch., cardiac stim., beneficial in fever, jaundice, diar. with fever, phthisis, cough 
and piles. 

Lobeo rohita Ham. & Buch. — Fish (S. — Rohiia, H. — Rahu, B. — Rui-machh, M. — Era- 
minu) ; flesh — ^astrin., slight stim., difficult to digest, demulc., cardiac stim., strengthen- 
ing, slight bilious, beneficial in vitiated wind; bile — ^laxt, in bilious remittent fever. 

Macacus rhesus — Monkey (S., H. & B.—Banar) ; flesh — difficult to digest, haematinic, 
beneficial in eye diseases, phthisis, cough and piles. 

Mel— Honey (S.—Madhu, H. & Bo,— Madha, M. — Taen) ; demulc., laxt., nutri, contains 
various sugars. 

Mel depuratum — Clarified Honey; demulc., laxt., nutri.; contains various sugars. 

Mosciius moschiferous Linn.— Musk-Deer (S., B., Bo. & M,—Gorochamm, H,—Zehar- 
mohra, Kasturi) ; laxt., antisp., diffusible stim., anodyne, antisp., expect., diaphor., diur., 
aphrodis. ; contains cholesterin, fat, wax, gelatinous matter, albuminous principles. 
MoTAaLLA maderaspatensis Gmelin — common Wagtail ; (S. — Khanjana, B^Bond-na-cha) ; 

flesh — laxt. and beneficial in diseases originated from vitiated phlegm and bile. 

Mugil planiceps Cuv. & Val. — Fish (S.—Bhokani, B.-Shangan) ; flesh — refrig., phlegm,, 
difficult to digest 

Mus rattus— Mouse (S,—Mushika, K.—Chua, Mush, B,—Indw) ; flesh— demulc., cardiac 
stim., useful in worms and piles. 

Mutella occidentalis (S,—Indravadhi, Il,—Indragopa) ; nerve tonic, antisp., used in 
paralysis. 
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Mylabris CICHOMI — Mylabris Beetle — (H. — Teleni-makkhi, M. — PinsUarini) ; subst. for can- 
tharides ; cantharidin (see page 472). 

M. pusTULATA — Cantharides (H. — Teleni’tnakkhi) ; internally stim., diur., externally a 
powerful and valuable counter-irrit., vesicant (sec page 472). 

Os SEPIE— Cuttle fish bone (S.Samudraphena, H.-^-Darya-kaf) ; antacid, astrin., local 
sedative; contains calcium carbonate, phosphate, sulphate with silica. 

OsTREA EDULIS Linn. — Oyster — The common Indian species is O. gryphoides Schl. H. — 
Sipi, B. — Jalasukti, Jhinttk, Bo. — Kalu) ; flesh — ^acrid., demulc., useful in phthisis, *sula* 
and heart diseases; ash — useful in dyspep. ; contains calcium carbonate, phosphate, sul- 
phate, magnesium, iron oxide, alumina and silica. 

Ovis ARIES — Sheep (S. — Mesha, H. & Bo. — Bhakri, M. — Aedu) ; flesh — refrig., diflicult to 
digest, excitive of bile. 

Ovis vignei Bath. — Sheep (S. — Ahika, Mesha, B. — Bhera, Mesh) ; flesh — diflicult to digest, 
excitive of bile and phlegm; urine — stim., beneficial in leprosy, piles, *sula’, dropsy, 
oedema and gonor. 

Palaemon curcinus Prawn. (S. — Chingati, B. — Chingri) ; flesh — difficult to digest, consti- 
pating, cardiac stim., phlegm., beneficial in obesity, bile and vitiated blood. 

Passer domesticus Linn. — Sparrow (S. — Chataka, H. — Chaburanja, B . — Charai pakhi) ; 
flesh — palatable, refrig., demulc., cardiac stim. and aphrodis. 

Pavo cristatus Linn. — Peacock (S. — Nilkantha, H. — Mur, B,—Maur, Bo.— Mor, M.—Mail) ; 
flesh — used for contracted limbs; grease — ^used medicinally. 

Pearl — see Mytilus margaritiferus. 

Perdix sylvatica — Bird (S. — Krakara, H. — Kayar, B. — Karkati, Bo. — Kardhanka ) ; flesh- 
cardiac stim., improves memory and digestion, useful in wind, bile and in epistaxis. 

Phalacrocorax NIGER — ^Divcr (S. — Valakaka, B. — Pankauri) ; flesh— demulc., difficult to 
digest, refrig., alleviative of ‘vayu*. 

Phasianus : see Callus. 

Physeter macrocephalus : see Cataceum. 

PiNCTADA margaritifera Linn. — Pearl (S. — Mukta, H. & Bo.—Moti, M.—Muttu) ; ash— 
stim., tonic, aphrodis., laxt., sedative, emetic, nutri., antacid. 

Pisces — Fish {S.—Matsya, H.—Machchi) ; river fish — difficult to digest, checks ‘vayu’, 
deranges ‘pitta* and blood, and causes bulky stool, shallow water fish — deranges 
‘pitta,* tank and POND fish — ^palatable and checks Vayu* and ‘pitta,' lake fish — difli- 
cult to digest, fish near spring water— similar in properties to lake fish, well-water 
fish — deranges ‘kapha*. 

Psittacula krameri Scop.— Parrot {S.Suka, B.—Tia) ; fle.sh— easily digestible, refrig., 
stomch., cardiac stim., constipating, beneficial in cough and phthisis. 

Rana-tigrina (Frog), Bufo melanosticus (Toad) ; {S.—Bheka, B—Byang) ; flesh— cardiac 
stim., phlegm., slight bilious, alleviates thirst, gonor., phthisis, leprosy, vomiting. 

Rennet (H. — Paneermaya, Pes), 

Reptiles : 

Gecko verticillatus Laur. {S.—Musali, B. — Takshakha, H.—Chipknli, M.—Paillie) ; 
used in leprosy. 

Lizard ; flesh — ^tonic, stim., alter., used in syphilis ; oil — aphrodis. 

Mabuia carinata Schneid. — Indian Skink (P. — Regmahi) ; oil — stim., aphrodis., antisyp. 
Python reticulatus Schneid.; gall bladder— used medicinally. 

Serpent poison; stim., used in collapse stage of fever and cholera. 

Varanus bengalensis Daud— Iguana (H.— G?PWW/>) ; used in consumption. 

V. SALVATOR; cures cutaneous disorders. 

68 
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Rhinoceros unicornis Linn»— -The great one-horned Rhino {S.-^Khargee, Br-^andar) ; 
flesh— astrin., difficult to digest, nutri., cardiac stim, and alleviative of vomiting and 
epistaxis. 

Saccobranchus fossius Bloch.— Fish (S.Sringi, B.— Singi) ; flesh— demulc., easily 
digestible, cardiac stim., aphrodis., galact., in dropsy, jaundice, bile, phlegm, and wind. 

Saccharum lactis: see Lactus. 

SaLLA serrata— Crab {S,—Karkataka, B.--Kankra ) ; antibil., diur., laxt., haematinic, cardiac 
stim. and alleviative of 'vayu'. 

ScoMBEROMORUs coMMERSONii Lac6p.— Seir Fish (H.—Sumoyi, ; subst. for 

cod or shark oil. 

Sepia omaNALis : see Os septe. 

Serpent poison (S.— Sarpavisha) ; see Snake venom, p. 474. 

Snake (S.— Sarpa, B.Sdp) ; flesh— stomch., beneficial in eye-disease, piles, worms. 

Spongilla— The Sponge (H.—Badala, Bo.— Vadulun) ; astrin.; contains gelatine, albumen 
and iodine. 

Taccardia lacca— Lac (S,—Laksha, B—Gala, Bo. & U.—Lakh) ; given in haematemesis, 
caries. 

Trichogaster fasciatus B1. Schn.— Fish (S.—Khalis, B.—Khalse ) ; flesh— astrin., 
constipating, produces wind and alleviative of ‘sula\ 

Turbinella RAPA— Conch (S, & Bo.—Shankha, M.—Sanka) ; anodyne, carmin, digestive, 
astrin. 

Turnix m. tanki Blyth. and Turnix dussumieri Zemm.— Bird (S.—Laba, li.—Lawa, 
B.—Baterpakhi, M.—Labuwapetta) ; flesh— astrin., demulc,, constipating, stomch. and 
beneficial in disturbance of the three humours. 

Univalve : see Gastropoda. 

Urine {S,—Mutra, H.—Pesab ) ; Cow’s urine— laxt., diur., used in cirrhosis of the 
liver; Goat’s urine— for fever, headache; Ox’s urine— stomch., used in jaundice, 
worms, edema and diar.; Horse’s urine— bitter, stim., stomch., purg., used in 
ringworm and intestinal worms; Human urine— stim., stomch., cardiac stim., useful 
in wind, worms, skin disease. 

Viverra zibetta Linn.— Civet Cat (S,—Gandha marjara, H. & Bo.— Ladana) ; unctuous 
secretion— stim., aphrodis., antisp. 

Whale (S. & B.—Timi) ; flesh— stim., demulc., difficult to digest, constipating, induces 
dysep., cardiac stim., phlegm, and carmin. 

Xanchus pyrum— Conch Shell (S^Sankha, B.Sankh) ; flesh— demulc., cardiac stim., 
nutri., phlegm., useful in phthisis, abdominal tumours. 



SECTION n 

A. PLANTS REPUTED TO HAVE POISONOUS PROPERTIES 

Closely allied to the Indian Medicinal Plants is the large group of poisonous 
plants. Many of these contain powerful toxic principles which if introduced into 
the body of an animal in relatively small quantity will affect deleteriously and may 
cause serious impairment of body functions and even death. These toxic substances 
injure the basic life principle, the protoplasm of the cells building the animal 
body, the chemical constituents of which are not definitely known in all 
cases. The harmful effects produced by chemical substances may be immediate 
or accumulative, i.e., they may appear after a period of time when the poison has 
had time to accumulate in the body in sufficient concentration to produce its 
deleterious effect after repeated administration. It must be remembered at the 
same time that some of these poisonous principles in small doses have powerful 
therapeutic effects and are in fact used in the treatment of disease. Many of 
these plants particularly those used in the treatment of disease have been 
investigated and full information with regard to their active principles and their 
physiological action is available. In case of many others, however, very little 
of their therapeutic action is known. Ample opportunity for research is thus 
left open to the future investigators. 

CRYPTOGAMS (Flowerless Plante) 

Little is known about the toxicological aspects of the Cryptogams or flowerless 
plants of India. 

(a) Algae : The algae which cause poisoning arc mostly those which are 
found in stagnant waters. Normally, offensive odour may be sufficient to indicate 
their presence, but only microscopic examination can help in determining the 
identity of the algae present. Blue-green algae as a group are perhaps 
the most pronounced in their toxic effect. Some authorities maintain that 
of the organisms which produce objectionable and deleterious qualities in 
water, microscopic ones are the most important and that very few cases have been 
observed in which really serious trouble in water supplies could be attributed 
directly to the growth of larger plants. The question of growth of algae in water 
reservoirs is very important from the point of view of public health. Unfortunately, 
our existing knowledge with regard to the Indian algae and the deleterious effects 
produced by them is very meagre and investigations in this direction are urgently 
needed. 

Certain algae, such as Microcystis flos~aqiiae (Witter.) Kirch, Aphanizomenon 
flps-aqitae (Linn.) Ralfs. and species of Anabaena, etc. form on the surface 
of water what is generally called water bloom. The presence of water blocan 
on the surface of lakes, ponds and other open sheets of water is distasteful 
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to bathers and obnoxious to those living in the vicinity. Livestock compelled 
to drink water containing water bloom are reported to have suffered from poisoning. 

Of the other possibly harmful algae, mention may be made of Nodularia, 
Clathrocystis, Nostoc, Oscillatoria, Pandorina and Volvox when present in large 
numbers. 

(b) Fungi : Among the fungi likely to be harmful are : (i) Those 
which attack food and fodder plants, such as Rusts, Smuts, Ergot on rye, etc. 
(ii) Those found in mouldly foodstuffs or moulds. Very variable data are 
available as regards the poisonous effects of mouldy foodstuffs in India, 
but there appears to be little doubt that the presence of certain species 
may occasionaly produce harmful effects in man and animals. Species of 
Mucor, Aspergillus, Penicillium, Fusarium, etc. deserve special investigation 
in this connection. It appears, however, that there is an appreciable difference 
in the susceptibility of different species of animals to the effects of mouldy 
foodstuffs. In general it has been stated that horses, dogs and pigs are more 
susceptible than ruminants and poultry, while in other animals the case may be 
tlie reverse. Very little information is available about the toxicity of moulds 
occurring in India and the problem requires a thorough investigation because of 
its great economic importance. In the meantime it would be safer to consider 
all fungus-infected food-stuffs as deleterious. Acute poisoning with the moulds 
is rarely met with and if they are taken in small quantities there is hardly any 
danger. Mouldy food should, however, be avoided. 

(hi) The ^Mushrooms’ : Very little information is available with regard 
to the Indian species of mushrooms. Inspite of cases of poisoning little attention 
has been paid to the poisonous ‘mushroom’ growing in this country. There are 
probably many more poisonous species than have already been reported in India 
but on the whole their number may be smaller than is generally believed. The 
subject deserves the attention of mycologists in this country. A brief acconut 
of mushrooms growing in India is given hereafter. 

(c) Lichens : Very little is known about these symbiotic organisms which 
consist of algal cells enveloped by the mycelium of the fungus forming a felted 
mass. The information available with regard to this is given below. 

(d) Other Cryptogams : As regards the Liverworts and Mosses, little or 
no information is available, while the Indian representatives of Lichens, Ferns 
and allied plants are also largely an imivestigated field. 

Ferns: Aspidium jUix-mas , — The male fern, is suspected to be poison- 
ous. The roots are used in medicine and large quantities of it produce haemor- 
rhagic gastro-enteritis, tremor, weakness, stupor, coma, acute nephritis, and 
cystitis. Six drams of the oleoresin have proved fatal results in man and three 
ounces in the cow. This fern is not found in India, but there are several other 
. species of Aspidium, which are also suspected poisonous, grow in this 
.\PQMlitry. , The present atithprs have examined Indian representatives, of these 
.. plants. Sonie forejgn^ speqies of Qsmunda^ Davallia and ^Adianttuo are also 
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suspected to be poisonous and medicinally active. The information available 
with regard to Indian Fern is discussed hereafter, 

PHANEROGAMS (Flowering Plants) 

The toxicological aspects of flowering plants are better known and these may 
be divided into two main groups : (a) Plants poisonous to man and livestock. 

(&) Plants poisonous to insects and fishes. 

(a) With regard to the first group, so far as the plants poisonous to man are 
concerned, our knowledge is fairly well advanced and many of these are used in 
medicine in small regulated doses. Cases of poisoning due to accident, ignorance 
or intention are met with but these are not common. Our knowledge regarding 
poisoning of livestock, however, is very meagre as compared with other countries. 
There are hundreds of plants connected with the food supply of 300 million or 
so of the bovine population of India out of a total of about 1,000 million in 
the whole world. The fodder supply for this livestock amounts to more than a 
million tons daily (excluding the concentrates). Even in its present unsatisfac- 
tory condition the cattle industry contributes roughly about 10,000 million rupees 
to the annual agricultural income of 20,000 million rupees of this vast country. 

No figures are unfortunately available of the loss suffered through poisoning 
with plants in India but these must be enormous. Even in an advanced 
country such as the United States of America (in Montana and Colorado) it was 
computed that the loss inflicted on the livestock industry by plant poisoning was 
in the neighbourhood of 220 million dollars annually. This is a very large figure 
considering that the size and extent of these States as compared with India is less 
than one-sixth, and the fact that the knowledge with regard to the poisonous plants 
there is well advanced and preventive measures are in vogue. The conditions 
existing in India may be imagined from this. 

Though the number of plants which have markedly poisonous properties is 
perhaps small as compared with the total species included in the Indian flora, 
there are many which are of common occurrence and which no doubt produce 
serious losses by death or illness they set up among livestock. The toxic effects 
produced may be accompanied by reduction in the yield of milk, or milk may 
become unpalatable through excretion in it of toxic substances or may even 
become poisonous and unfit for consumption. The animals do not instinctively 
select toxic plants as forage, but in some cases they do acquire a depraved appetite 
for harmful plants especially when the fodder supply is scarce, a condition which 
is of frequent occurrence in many parts of India. 

Food Poisons. — Besides the plants which produce symptoms of poisoning 
when taken in small quantities, there are some which are commonly utilized as 
food and fodder, but which under certain conditions produce harmful effects. 
A few examples may be cited in this connection; (1) Khesari dal (Lathyrus 
^satims) is an important article of diet for man and animals. Moderate amount 
::Oi this pul$e jQan be baken with, impunity but if taken in large quantities^ especially 
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to the exclusion of other foods or fodders, it produces dangerous symptoms of 
poisoning in man and livestock. Examples of lathyrism in man in the form of 
spastic paralysis are commonly seen eveiy day in the streets of Calcutta and its 
toxic effects in horses and cattle are well known. (2) Grasses form an important 
part of the foods of animals. Some of these develop dangerously large quantities 
of hydrocyanic acid under certain climatic and soil conditions, especially at times 
of drought or when the plants are wilting or stunted. The younger and more 
succulent ones are often more likely to contain lethal doses of hydrocyanic acid. 
If well-dried they are generally without danger. Outbreaks of poisoning due 
to the Indian millet {Sorghum vulgare) and Johnson grass {Sorghum hdepense) 
are frequently recorded in India, but the problem is very imperfectly understood. 
(3) Linseed plant and the residual cake after the extraction of oil from the seeds 
have occasionally caused poisoning of livestock due to hydrocyanic acid. It is 
unsafe to feed the cattle on the plant especially when wilted. Cakes after extrac- 
tion of the oil should be treated with boiling water and should be given only in 
small quantities at a time. (4) Mustard cake which is fed to the cattle after 
extraction of oil may produce chronic irritant poisoning, colic, lassitude, etc., 
if fed in large amounts and over prolonged periods. The danger seems to be 
less in the case of 'sarson' cake than in the case of ^rai’ and the black mustard. 

(5) Several members of the cucumber family are edible but bitter varieties are 
occasionally met with. The latter are strongly purgative and should be discarded. 

(6) Buck-wheat under certain conditions which are not yet fully understood, 
becomes toxic and gives rise to inflammatory swellings of the face, eyelids and 
ears. These are a few examples of food poisons which are known. There are 
many others which need investigation. 

There are a number of plants which are capable of producing irritation of 
the skin or even dermatitis. About 76 plants have so far been recorded in India 
which are capable of producing dermatitis in susceptible individuals, A number 
of these plants are said to have abortifacient and in smaller doses emmenagogue 
properties. 

(b) The second group consists of plants poisonous to insects and fishes. 
At the present time our knowledge of plants having insecticidal and insect repel- 
lant properties in this country is meagre. A thorough enquiry into this aspect 
of poisonous plants is, therefore, of prime importance to the country. 

It is true that quite a large number of synthetic insecticides such as DDT, 
Gammaxene, etc., are now available. The advantage of vegetable insecticides 
such as pyrethrum, derris and others is that they are comparatively less toxic 
to both animal and vegetable life. Besides this some of them have powerful 
immediate knock-down effects which are not usually met with in the synthetic 
insecticides. The vegetable insecticides are also more suitable for combating the 
plant pests and parasitic diseases because they kill them without much effect on 
the host plants. It is for this reason that the field for investigation of vegetable 
insecticides is in no way narrowed. On the other hand it has been broadened 
and their applicatiem is being extended at the same time in combination with 
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synthetic insecticides. A number of preparation of pyrethrum with DDT are 
in use. 

There are also a number of plants that are poisonous to fishes. Very little work 
has been done so far in this field. Some of these piscicides are also insecticides 
and vice versa and a systematic study of this group will be fruitful. Very little 
systematic information is at present available about a large number of plants of 
this group. The economic possibilities accruing from studies of this nature are 
very great and their importance in medicines and veterinary practice cannot be 
overrated. 


Plants Reputed to have Poisonous Properties 

detailed description refer to Paris II and IW] 


♦Aconitum spp. 

*Actaea spicata Linn. 

Adenia (Modecca) palmata Engl. 

A. wightiana Engl. The roots and fruits arc believed to be poisonous. Deaths from 
fruit of A. palmata have been reported(®®). Hydrocyanic acid has been reported from 
A. wightiana(^‘0. 

Adonis aestivalis Linn., A chrysocyanthus F. H. & T. It is poisonous to animals and 
is believed to act as a poison to heart. It contains an amorphous glycoside 

Ailanthus altissima (Mill.) Swingle (A. glandulosa Desf.). It is a nauseaut and 
nervous depressant. Accumulation of its leaves in well water is reported to have 
produced chronic gastritis (^'^). Flowers contain essential oil(^®) and bark contain a 
bitter substance ailanthin and probably a glycoside and a saponin (^®). 

Alocasia indica Schott, A. odora (Roxb.) C. Koch. A. macrorrhtza Schott, A. Montana 
Schott. Fresh tubers are acrid aixl irritant. 

Allamanda cathartica Linn. (Bo.— /o/ian sontakka). It is a hydragogue cathartic 

Ammannia baccifera Linn. (S. — Agnigarva, H. — Janglimehndi, M. — Nirumel ncruppn).. 
A. .senegalensis Lamk. (P. — Paugli-mehandi) , These are acrid and vesicant when 
taken internally they produce severe irritation and great pain(^^), 

Amorpiiophallus campanulatus (Roxb.) Bl., A. lyratus Engl, A. Sylvaticus (Roxb.) 
Kunth. (Synantherias sylvatica Schott). Fresh tubers arc acrid and irritant and 
the seeds are intensely acrid. Seeds of A. sylvaticus are like Plesmonium, and fruit 
is intensely acrid. 

Anemone obtusiloba D. Don. {V.—Rattanjog), The fresh herb is vesicant and when 
taken internally produces vomitting and purging; drying alters its toxic properties. 

♦Antiaris toxicaria Lesch. 

Aquilegia vulgaris Linn. It is poisonous to animals. 

♦Areca catechu Linn. 

♦Argemone mexicana Linn. 

*A. maritima Linn. 

♦A. vulgaris Linn. 

♦Atropa acuminata Royle. 

♦A. belladonna Linn. 

♦Avena fatua Linn. (H.— KtiZ/wd). 

*A. SATivA Linn. 

Baliospermum montanum Muell Arg. (B. axillara Blume). (S., H. k B.— Danft, Bo.— 
Dantifnul, M,--Naga-danH) , The seeds and oil are drastic purgative and the seeds 
in large doses are believed to be an acro-narcotic poison. 

Begonia rex Putzeys. Its juice is poisonous to leeches (^^). 
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Brassica cernua (Thumb.), Forbes et HemsU B. integripolia (West) O. E. Schulz. 

B. JUNCEA (Linn.) Czem. et Cosson (rai), B. napus Linn, with four varieties 
(Toriva, Sarson)t B. nigra (Linn.) Koch (Black mustard). The seeds are vesicant; 
mustard cakes fed in large quantities and over prolonged periods are harmful to cattle, 
‘Sarson is safest cake but mixed with rat or black or white mustard is dangerous.* 

Brucea amarissima (Lour.) Merr. (syn. B. Sumatrana Roxb.). Its seeds produce 
nausea, vomiting, abdominal pain and purging. From seeds an alkaloid brucamarine 
and a glycoside kosamine have been reported (^^). 

Buxus SEMPERViRENS (Linn.) (Kash. — Chikri, P. — Papri, E. — Box^wood). It is stated to 
be fatal to camels and cattle but the goats are probably immune to it. It contains 
alkaloids buxine, para-buxinc, buxindine, buxinaminc(^®). 

♦ Calonyction muricatum (Linn.) G. Don (Ipomoea muricata Jacq.) 

Caltha palustris Linn. It is acrid and poisonous; deaths among horses have been 
reported (^^). A large amount of choline is said to be present (®®). 

Canavalia virosa W. & A. (C. ensiformis DC. var. virosa Baker). (M. — Kattuvalamara) > 
Its fruit is stated to be poisonous (2'^). 

Capsicum annuum Linn. (H. & F.—~Mtrch), 

C. FRUTESCENS Linn., C. MINIMUM (Roxb.). The seeds are gastro-intestinal irritant. It 
contains capsicin, capsaicin and solanine(^®). 

Cardiospermum halicacabum Linn. (S.—Karnasphota, U,—Kanphuti, U,—Muudkoitan) . 
Its leaves are emetic and rubefacient. The plant is said to contain saponins(^®). 

Carex cernua Boott. It is said to be one of the causes of ‘vlei* poisoning in cattle in 
South Africa. 

♦Cassia absus Linn. 

C. AcuTiFOLiA Delile, C. alata Linn., C. angustifolia Vahl., C. fistula Linn., C. obovata 
C ollad. ( Surati — Sonamukhi ) . 

♦Centella asiatica (Linn.) Urb. (Hydrocotyle asiatica Linn,). 

♦Chenopodium ambrosioides Linn.. C. botrys Linn. 

Chrozophora rottleri a, Juss. ex Spreng. (C. tinctoria Hook. f. in part) (H,— 

P. — Kukronda), It is emetic and cathartic and animals avoid it. 

Cicuta virosa Linn. This plant is said to have produced extensive poisoning in Europe. 
The active principle is cicutoxm which belongs to picrotoxin groups of poisons which 
are convulsant. 

♦CiTRULLUS COLOCYNTHIS Schrad., C. vulgaris Schrad. ex Zectal & Zehy. (Bitter variety). 

Clematis gouriana Roxb., C. graveolens LindL, C. napaulensis DC., C. orientalis Linn., 

C. TRILOBA Heyne, C. wightiana Wall. (S,--Laghukarm, H. & Bo.--Moravela, P.— 
OandaJi), These are irritant and produce blister; these properties are altered by dry- 
ing. Hydrocyanic acid has been reported in C. orientalis Linn, and C. wightiana 
Wall, and an active acrid principle in C. triloba Heyne ex Roth(^^). 

Cleome feuna Linn, f., C, viscosa Linn. (S. — Swarnakshira) . It acts as a vesicant. 

CuTORiA ternatea Linn. (S. — Aparajita, H. & B. — Aparajit, M. — Kakkanan), The roots 
are povrerful cathartic like Jalap; not a safe medicine. Seeds contain a fixed oil, a 
bitter resinous principle and tannin (^O). 

♦Colchicum luteum Baker. 

Convolvulus arvensis Linn. (H.—Hiranpadi, Bo.— Hiranpag) , 

C. scammonia Linn. The roots are strongly purgative and contain a purgative resin (^^). 

Corallocarpus epigaeus Benth. & Hook. f. Its fruit is drastic purgative and contains a 
bitter principle (2®). 

Coriaria NEPALENSis Wall. It is stated to be narcotic; the foreign species are very poison- 
ous acting like pircrotoxin and producing convulsions. The leaves contain tannin (*®), 

Crinum asiaticum Linn. (S. — Visha-mandala, PL,— Pindar, B.-Bara-kanur, Bo.— Nag- 
dowan, U.—Vishamangil) ; C. Latipolia Linn. (H. & Bo.Sukh-darsan). Fresh 
roots arc emetic and nauseant; diapharetic properties are attributed to it. 
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CuCUMis TRIGONUS Roxb. (S. — Vishalo^ H. — Btslambhi, M. — Kattutumaiti) . Root con- 
tains alkaloids narcissine, crinamine( 28 ). The fruit is purgative and contains colo- 
cynthin or a substance of similar nature (^®). 

Cynanchum vincetoxicum Pers. It is not eaten by cattle and it is regarded as poisonous. 

Its root is emetic and contains the glycoside vincetoxinC^^). 

Cyperus longus Linn. It is regarded as poisonous in South Africa. 

Cytisus SCOPARIUS Link. The plant is not eaten by cattle. It is an emetic and a cathartic. 
The broom tops contain the alkaloids sparteine, sarothamine and genisteine(®^). The 
leaves also contain phenol scoparinf^^). 

Daphne cannabina Wall., D. oleoides Schrcib. Both are severe gastro-intestinal irritant. 
Camels do not eat these. 

♦ Datura fastuosa Linn., D. Metel Linn. 

♦ Digitalis purpurea Linn, 

Dioscorea bulbifera Linn., D. hispida Dennst. (D. daemona Roxb.), D. prazeri Train 
& Burk. (D. DELTOIDEA Wall.). These tubers are all very acrid hut in most cases 
boiling makes them edible. Tubers contain toxic principle dioscorine 
Drosera peltata Sm. var. lunata Clarke. (U.—Mukhajali, P. — Cliitm). The plant is 
used as antisyp., alter., and tonic. Leaves contain proteolytic enzyme of the pepsin 
type (^^). D. SPATHULATA Labill. (D. burmanni Vahl.). It is rubefacient. Some 
Australian species are reported to he injurious to sheep. The plant contains 
napthaquinone (^) . 

Elaeodendron glaucum Pers. (H. — Bakra, Bo. — Bhuia-pala, M. — Selppa). It is emetic; 
overdoses produce fatal results(^^). 

Ervatamia dichotoma (Roxb.) Blatter (Tabernaemontana dichotoma Roxb.). The seeds 
are powerfully narcotic and poisonous (^^). 

♦ Erythroxylum coca Lam. 

Ficus sp. Some species contain an acrid juice; according to Watt fruit of F. bengalensis 
is poisonous to horses (^^). 

Fleurya interrupta Gaud. 

Garcinia morella Desr. It yields a gum resin which is a violent gastro-intestinal 

irritant («). 

Gnaphalium luteo-album Linn. (P. & B. — Blraksha), It is suspected of causing live- 
stock-poisoning in South Africa (®®). 

Haloxylon recurvum Bunge ex Boiss. ; H. salicornicum Bunge ex Boiss. Both these are 
stated to be poisonous but H. recurvum is a favourite food of camels. 

Heliotropium EiCHWALDi Stcud. (H. & V.—Nilkattei, Kash. — Chirghas). H. indicum 
Linn. (S. — Hastiswida, H. & B. — Hatisura, Bo. — Burundi, M. & Tel. — Kodukki). 
These are suspected to be poisonous. Stated to contain an alkaloid (^®). 

Holarrhena antidysenterica Wall. 

Homalomena rubescens Kunth. It is stated to be poisonous. 

Hura crepitans Linn. Its seeds and oil are violent purgative; milky juice is very irritant. 
It contains a toxic substance and an alkaloid (^®). 

♦Hyoscyamus muticus Linn,, H. nicer Linn. (S.—Parasikaya). 

Hypericum perforatum Linn. (H. & P. — Bassant). It is poisonous to animals, especially 
horses, if taken in excess; usually it is not eaten (®®). It contains tannins and an 
essential oil consisting of olefinic terpenes, pinene and sesquiterpenes (®^). 

iLLiauM GRIFFITHU Hk. f. & T., I. RELiGiosuM Sieb. & Zucc. (K.—Anasphal, Bo.— 
Badian, M^r^Anashuppu) , This is the star anise of China (L verum Hook, f.) which 
was imported into India sometimes adulterated with I. religiosum. The latter is 

69 
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believed to be a respiratory and cardiac poison. Indian I. griffithii also is referred 
to as poisonous, I. griffithii contains bitter principle and I. religiosum an essential 

Inula graveolens Desf. It is suspected to be poisonous to livestock and contains a yellowish 
green volatile oil(^^). Preparations from this plant are reported to be capable of 
paralysing botli respiration and motor activities in animals 

Ii’OMOEA REPTANS (Linn.) Poir. (I. aquatica Forsk.) (S. — Kalamhi, B. — Kalmisak, Bo. — 
Nalichi baji, M. — Sarkarei-valli) . 1. purga Heyne. I. nil Roth (I. heueracea Jacq.). 
These are strongly purgative and irritant poisons in overdoses. The seeds of 
I. HEDERACEA Jacq. coutaiii a resin from which a resin glycoside, pharbitin has been 
isolated 

JUNCus EFFUSUS Linn. It is suspected to be poisonous to livestock in South Africa, This 
and other species in India are worth investigating. 

Lactuca tatarica C.A. Meyer var. tibetica C.B. Clarke. It is occasionally browsed by 
sheep; sometimes injurious(®^). 

Lagenaria vuloaris Seringc (Wild variety). It acts as a drastic purgative and its seeds 
contain saponins(^^). 

Lagerstroemia indica Linn., L. speciosa (Linn.) Pers. (L. flos-reginae Retz.) (S.—Arjuna, 
H. &. B. — Jarul, Bo. — Taman, M. — Kodali). The bark and leaves are purgative; seeds 
of the first named species have narcotic properties. 

Lamium amplexicaule Linn. It is regarded as injurious in America. 

Lantana aculeata Linn. (L. camara Linn.) (Bo.— Ghaneri, M.—Arippu). The reports 
about its being poisonous to livestock have been received from the Punjab and Assam 
Government Departments. It contains an essential oil('^). 

Lathyrus aphaca Linn., L. sativus Linn. (S. — Triputi, II. & B. — Khesari, Bo. — ^Lakh.). 
It is a food and fodder. L. sativus if taken in larger amounts and over prolonged 
period produces lathyrism in man and animals. 

Linum usitatissimum Linn. (S.—Aiasi, H. & B.—Tisi, Bo.— Alasi, M.—Alshiviral). The 
young plants are known to produce death in animals; sometimes seed cake also harm- 
ful. The seeds contain a cyanogcnetic glycoside and phaseolunatin(^^). 

Lobelia excelsa Lesch., L. NicoxiANAEimiA Heyne. Both arc acrid poisons, L. nicotianae- 
folia contains alkaloid lobeline (^^). 

Lochnera pusilla K. Schum. (Vinca pusilla Murr.), L. rosea (Linn.) Reichb. (Vinca 
ROSEA (Linn.). It is a cardiac poison and L. pusilla is regarded as poisonous to cattle. 
They contain an amorphous alkaloid vincarosline(®). 

Lolium perenne Linn., L. temulentum Linn. (H.—Machni) . Several cases of poisoning, 
mostly non-fatal in man and animals, from eating the seeds of L. temulentum have 
been recorded. Gastro-intestinal irritation and severe nervous symptoms are reported. 

Lufa acutangula Roxb. var. amara Clarke. (S. — Koshataki, H. & Bo. — Torai, 
B. — Jhinga, M. — Pikunkai). L. aegypitaca Mill, ex Hook. f. (S.— Raj koshataki, 
H. — Chiatarui, B. — Dhundul, Bo, — Ghosali, M. — Cattibira). Wild variety. L. echinata 
Roxb. (S. — Koshataki, K.—Kukarlata, B. — Ghosalata, Bo. — Kukarwele, M. — Panibira). 
The fruit of L. acutangula var. amara (is violently emetic and purgative and is not 
eaten. Others are also purgative. The fruit of L. acutangula var. amara contain 
an amorphous bitter substance and the seeds contain a purgative oil (^^). L. echinata 
contains a bitter substance luffein (^®). 

Lycium barbarum Linn. (Vtm.—Baluchi-kohAor). It is reported to be poisonous to live- 
stock. Young leaves contain HCN(®^), 

Malva parviflora Linn, (H.—Panirak) , It is reported to have produced narcotic 
poisoning in animals (i2»i3j 
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Mandragora caulescens Clarke. It is suspected to be poisonous. It contains an alkaloid 
mandra-gorine . 

Manihot tjtilissima Pohl, ( Baz.-— M. — Matavuli). Its fresli tubers are 

extremely poisonous and cassava or tapioca meal is specially prepared. It contains 
cyanogenetic glycoside (^®). 

Meconopsis aculeata Royle (Simla — M. napaulensis DC. The roots arc consi- 
dered to have narcotic properties. 

Melilotus alba Desr. It is stated to be poisonous to cattle C^^). 

JMyristica feagrans D^outt.) M. malabarica Lam. (Bo. — Jciiphcil') possibly some others 
also. These have narcotic properties and occasional cases of poisoning are reported. 
It contains an essential oil and a saponin (^®). 

Narcissus tazetta Linn. (P. — Nargis). Its bulbous roots are emetic and purgative, 

produce irritant poisoning in over doses. Roots contain the alkaloid tazeltiiief*^). 

Operculina turpethum (Linn.) Mens. (Ipomoea tukpethum R.Br.). 

Panicum maximum Jacq. It is suspected to be responsible for the production of T)ikoo* 
a disease affecting young sheep in Africa. 

Papaver dubium Linn., P. nudicaule Linn., P. riioeas Linn. (S.-Rakta-posta, li.— 
Lalpost, Bo. — J anglimudrika ; M . — Shivappupostaka chedi)^ P. somniferum Linn. 
(S . — AhiphenCf H. & B. — Afim, Bo. — Aphtt, M. — Postakatol) . All species yield opium 
more or less but P. somniferum is the chief source. Opium is a poison used for 
suicidal purposes. 

Paspalum scrobiculatum Linn. (S. — Kodrava, H. — Kodo, B. — Kodoa^dhan, Bo. — Kodra, 
M. — Kiraruga). The ‘Kodra* poisoning is very similar to Lolium temulentum poison- 
ing; the animals suffer much more than men. The animals should be prevented from 
grazing on the crop. 

♦ Physochlaina praealta Miers. (P.—Nandru). 

Phytolacca latbenia (Buch-Ham.) H. Walt. (P. acinosa Hook, f., B. I. non Roxb.). 
(H. — Maiasor). It is stated to be poisonous if eaten raw, but it is edible when cooked. 
A toxic substance is reported to occur in the root(^^). 

Piper sp. Harmful effects of P. betle Linn, and P. nigrum Linn, arc well known. Essential 
oil, chavicol and enzymes are reported from P. betle (^^). 

Plesmonium margaritiferum Schott. Its crushed seeds produce local anaesthesia and it 
is used as a cure for toothache. 

Polygala chinensis Linn. Olr—Meradu, l&o.—Negli)* P. crotalarioides Buch.-Ham, 
(Santh.— Lt7 kathi), P. telephioides Willd. It has an acrid taste and is an emetic. 
The roots contain haemolytic saponins, .senegon and senegin (®^). 

Prunus amygdalus Batsch. (bitter variety) (H., B. & Bo.— Badam, M.—Vadam~koitai) , 
P. armeniaca Linn. (H. — Khubani, P. — Gurdlu), P. avium Linn., P. cerasus Linn., 
P. mahaleb Linn. (S. — Priyangu), P. padus Linn. (H.—Hamana, P.—Jamma)t 
P. PERSICA Stokes (H. — Aru)f P. puddum Roxb. (S.—Padmaka, H.— Paddam, 
Bo .— Padma-kasta) , P. undulata Buch.-Ham. The seeds are poisonous and the 
leaves of many species are said to be dangerous to livestock when wilted; harmless 
when on the plant, suspicious when dried, the seeds contain glycoside amygdalin which 
on hydrolysis yields hydrocyanic acid (®®’ • 

♦PSYCHOTRIA IPECACUANHA StokeS. 

Pyrus aucuparia Linn., P. malus Linn. The bark of P. aucuparia is irritant to the 
alimentary tract and wilting leaves of other species are occasionally poisonous to 
animals browsing upon them. 

Rumex acetosa Linn., R. acetosella Linn. XS.—Chutrika, B. — Chukapalatn) » Oxalic 
acid poisoning is produced if eaten in excess. 
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Salsola kali Linn. It is suspected to be poisonous but a feeding test with half dried 
plants in flowering stage was negative. Oxalic acid reported from it(^). 

Sambucus ebulus Linn. (P. — Mushkiara), S. nigra Linn. Both are strongly purgative, 
S. EBULUS has foetid smell when bruised and is not eaten by cattle; poisoning amongst 
boys and fowls reported. Leaves and unripe berries contain cynogenetic 

glycoside(26'io»ii»6i), 

Saponaria vaccaria Linn. (H. — Musna, B. — Sahuni) and probably some others of the 
family. It is acrid and its toxicity is partially removed by boiling(^^). 

Sauromatum guttatum Schott. Tubers are regarded as very poisonous. 

♦SaRPus CDRYMBOSUS Heyne. 

♦SciLLA iNDicA Baker. 

Scopolia anomala (Link, et Otto) Airy Shaw. (S. lurida Dunal). It is poisonous and 
its action is like that of atropa. 

Secamone emehca R.Br. (B.-Shada-buri), The roots are acrid and the plant is power- 
fully emetic. (^®). 

Senecio spp. (S. VULGARIS Linn, introduced plant). It is an important genus worth 
study in India; ragwort poisoning due to several species is well known in animals 
in foreign countries; various species produce hepatic cirrhosis. 

SiDA rhombifolia Linn. (S. — Atibala, H. & B. — Sivet barela, M. — Athiball oetus). The 
ripe capsules are reported to be fatal to fowls (^'^). 

SiNAPSis alba Linn, (white mustard). It resembles Brassica nigra in its properties. 

SoLANUM dulcamara Linn. (S. — Kakmachi, F,—Ruba-barik) , S. incanum Linn. (S. 

congulans Forsk), S. nigrum Linn, (unripe berries). (S. & B. — Kakamachi, H. — 
Makoi, Bo.— Ma^o, M.’—Manattak kali), S. spirale Roxb. (H.— kajur, 
Bagua). S. tuberosum Linn. (Sprouting). Cases of poisoning among human beings 
and animals are reported, some of them fatal. These are gastro-intestinal irritants 
occasionally associated with atropa-like symptoms. Alkaloids solanine and solanidine in 

S. dulcamara and solanine in S. nigrum are reported (®^). 

Sorghum halepense (Linn.) Pers. (H. — Baru, B.-Kala-mucha), S. saccharatum Pers. 
(H. & Bo.'^Deo-dhan, M. — Telia- Jonna). S. vulgare Pers. (S.—Jananala, H. & B. 
& Bo. — Jowar, M. — Cholam). These are good fodder plants but occasional poisoning 
is reported with stunted growth under drought condition. The frosted leaves, or 
second growth is dangerous. HCN reported from tliese(^®’ ®®). 

Steudnefa virosa (Kunth) Prain. (Colocasia virosa Kunth). It is believed to be 
poisonous. 

Stifa sibirica Lamk. It is believed to be poisonous to horses and mules. Said to contain 
a cyanogenetic glycoside. Mechanical action of 'seeds’ should not be overlooked. 

SuAEDA fruticosa Forsk. It is stated to be poisonous. 

Tacca HNNATinDA Forst. (Bo.— H tVa, M^^Karachumi). The tuber is intensely bitter, 
acrid and poisonous when fresh; yields nutritious starch by maceration and repeated 
washing. 

Terminalia belerica Roxb. (S^^Bahira, H. & B.’^Bahera, Bo.-^Behara, M,-—Akkain), 

T. CHEBULA Retz. (S. & B.— HaritoH H.— i/an>, Bor-~Hirda, M.-^Kadukkay-pu) . 
T. BELERICA is reported to be a fish poison. The kernel is stated to be poisonous and 
cases are reported where narcotism occured followed by nausea and vomiting. The 
evidence however, is conflicting. Some varieties of T. chebula are drastic 
purgative (2®). 

♦Thea SINENSIS Linn. 

Thomsonia nepalensis Wall. It is acrid when fresh. 

Tragia BicoL(»t Miq., T. involucrata Linn, (with varieties). (S.-^Vrischikali, H.— Bor- 
hanta, B,-'-‘Bichut%, Bo»'--Kanchkuri, M.^Kanchuri-vayr) , These are stinging nettles. 

Trianthema pentandra Linn. (P. & Bor—Bishkapra). T. portulacasirum Linn. 
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(T. MONOGYNA Litin.). The roots are irritant and cathartic. The leaves and stems 
are used as pot herb ; occasionally said to produce paralysis and diarrhoea ( 04 » 2 O' 5 ) 

Tribulus terrestris Linn. The plant contains an alkaloid, resin, a fixed oil and an 
essential oil(^^). It produces the disease “Gecldi”(^2) 

Trichosanthes bracteata Voigt. (T. palmata Roxb.). {S,—Mahakala, indrayan, 

B.--Makal, Bo.— Kaundal, M.--Korattai). T. cucumerina Linn. (K.-Jangli-chichonda, 

S. —Patola, B.—Bonpaiol, Bo.— Ranparul, M.—Piidol), T. dioica Roxb. (S.—Patola, 
H.—Pan^ar, B.—Potal, Bo.— Potala, M.-Komhu-pudalai) . The roots arc powerful 
cathartic. Fruit of T. cucumerina is never eaten, because of its powerful cathartic 
action. Fruit of T. bracteata is used as cattle poison and to destroy crows 

T. bracteata contains a bitter substance (^o). 

Trifolium repens Linn. It is highly prized fodder in Europe. It is very suspicious in 
the Himalayas where poisoning has been reported in horses. Fresh plant contains a 
cyanogenetic glycoside. ( ) . 

Tbiticum aestivum Linn. (S. — Godhuma, H. — Gehum, Bo.— Gahu, M.—Godumala) . Under 
certain conditions it becomes deleterious as a fodder. 

Tylophora fasciculata Buch. (Bo.— Bhuidari) , T. indica (Burm. f.) Merr. (T. astiima- 
TICA Wight and Am.). Leaves are emetic, diaphoretic and expectorant. T. fascicu- 
lata is used as rat poison. Fatal cases are reported in man and it contains 
an alkaloid ( 2 ®). T. Indica contains two alkaloids tylphorine and tylophorinine(®®' 

Typhonium thilobatum (Linn.) Schott. (B. — Ghet-kochu, M.—Karmaik kizhangu). 

Urginea coromandeliana Hook, f., U. indica Kunth. The bulbs are irritant poison. The 
foreign species U. scilla is a fish poison. The Indian species have the same action. 

Verbena officinals Linn. (P.—Pamukh). Entire plant contains a glycoside 
verbenalin(®). 

ViciA SATIVA Linn. (H. — Ankra, B.—Ankari). The seeds have been reported to cause 
lathy r ism and contain cyanogenetic glycoside vicianin(^^). 

ViscuM ALBUM Linn, and possibly others. The poisonous properties are probably acquired 
if growing on poisonous hosts, e.g. Strychnos nux-vomica. 

♦Xanthium strumarium Linn. 

Zanonia indica Linn. (S. — Dirghapattra, H. — Chirpoti). The fruit is said to be acrid 
cathartic; in indigenous medicine it is believed to possess purgative and antiseptic 
properties. 
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B. PLANTS LIABLE TO PRODUCE DERMATITIS 

There are a number of plants which are capable of producing irritation of 
the skin. This may be brought about by contact with the skin as in the case 
of some species belonging to the genera Rhus, Holigarna, Urtica, etc. resulting 
in minor or temporary irritation and inflammation with vesicles or blisters, depend- 
ing on the severity of the contact and the susceptibility of the individual. Further, 
there are certain plants, such as Fagopyrum esculentum Moench, Hypericum 
perforatum Linn. etc. which if ingested by certain livestock under certain condi- 
tions lead to a photosensitization and consequent dermatitis of the unpigmented 
portions of the skin. Dermatitis may, therefore, be either produced by contact 
with irritant substances produced by the plant or by ingestion of the plant itself. 
An important point to remember in the case of these plants is that a number of 
them produce dermatitis only occasionally in individuals who are especially 
susceptible to them. Others are more troublesome and cause dermatitis in many, 
but not all, individuals who may come in contact with them or ingest them. The 
spines and thorns of a number of plants are also capable of entering the skin and 
setting up irritation. In some cases when the punctures so fonned in the skin 
become subsequently infected with harmful micro-organisms serious septic wounds 
may be produced. Such plants are found in abundance in India, but obviously 
the injury they inflict is mechanical. On the other hand, the hair on the pods 
of some species of Mucuna have more or less a mechanical action in producing 
irritation; unlike the sharp spines which produce merely mechanical injury they 
produce prolonged irritation and itching due possibly to the presence of certain 
chemical substances. It has been considered desirable, therefore, to draw attention 
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to the existence of such plants, the irritation produced by which very closely 
resembles that produced by stinging nettles. 

In India approximately 76 plants occur which* are capable of producing 
dermatitis in susceptible individuals. In some cases their action is explicable 
by the presence of irritant substances produced by the plants, in other cases tlie 
phenomenon is not yet fully understood. The following are some of the important 
types of plants which may injure the skin and which are usually met with in 
this country: 

(1) Rnus TYPE WHERE THE JUICE OF PLANT COMES IN CONTACT WITH THE 
SKIN AND PRODUCES DERMATITIS.* Sollmann^ Writing about some of the foreign 
species of Rhus says ‘'Contact with certain species of Rhus common along road- 
sides, on fences, in woods and swamps, etc., produces typical dermatitis passing 
through the successive stages of hyperemia and itching, to violent vesication, 
edema, and suppuration, according to the specific sensibility of the individual; 
many persons are practically immune, although a sufficient quantity of the isolated 
toxicodendrol has never failed to produce dermatitis. The active ingredient 
of all the species is a phenolic oily resin, toxicodendrol, contained in the sticky 
sap of the plants, which exudes when the plant is injured. It is indentical or 
very similar in all the toxic Rhus species. It is so highly active that 1/1,000 mg. 
has caused severe vesication. Toxicodendrol is not volatile, but it may be conveyed 
to some distance in the soot, in the smoke of burning plants, and perhaps on dust, 
and by insects alighting on injured plants. None present in the pollen, as has 
been claimed. It may be conveyed by the hands or clothing from one person to 
another, as if it were contagious.” 

Travellers in the Himalayan forests often hear some of the villagers having 
almost similar belief regarding the Indian species of Rhus. They would not 
touch the Rhus trees or have anything to do with them; some of them actually 
avoid even, passing under them. Even the smoke, smell or sight, they say, will 
cause swelling and vesication of the skin. And yet it has been observed that many 
individuals arc immune to these plants. To a lesser extent species of Holigama 
are similarly dreaded in India. Such cases of poisoning may be treated in the 
following manners : After contact the exposed part may be freely washed with 
some alkaline solution. A 5 per cent, solution of ferric chloride or ordinary 
soap solution are best used for the purpose. Before exposure, use of this measure 
may prevent the manifestation of harmful effects. Local application of baking 
soda or Epsom salts one or two teaspoonful to a cup of water, or a 5 per cent, 
solution of potassium permanganate may relieve the pain caused by inflammation. 
Fluid extracts of Grindelia, diluted with 6 to 10 parts of water is recommended 
for preventing the spread of inflammation. Ointments containing fatty or oily 
substances should not be used as the poison is soluble in oils and will, therefore, 
spread over other parts. Such emollients may, however, be applied as soothing 
agents, after the poison has been thoroughly washed away. It has been found 
by experiments that a certain amount of tolerance to the toxic effects of this 
plant may be developed in man by giving it by the mouth in small and increasing 
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doses of an alcoholic extract made from the plant to susceptible individual. 
Attacks of dermatitis in man caused by these plants may be prevented by sub- 
cutaneous injection of the alcoholic extract. The immunity produced by this 
method, however, does not persist longer than one month (Schamberg®). 

Important families which include plants whose juices are harmful are 
Anacardiaceae, Asclepiadaceae, Araceae and Euphorbiaceae. Species of Seme- 
carpus, Rhus, Holigarna, Excoecaria, Euphorbia, Calotropis, Arisaema, etc. are 
the wellknown examples in such plants. 

(2) UrTICA type where apparently the stiff hairs on the PLANT ARE 
RESPONSIBLE FOR PRODUCING DERMATITIS: Urticaria produced by contact with 
the hairs on the stinging nettle, such as species of Urtica, Girardinia, Laportea, 
Fleurya, Tragia, etc. is well-known.. This urticaria is an inflammatory disorder 
accompanied by a considerable burning and itching in the affected part. The rash 
may come out in large or small patches, remaining for a few minutes or several 
hours and may disappear quite abruptly. It usually leaves no trace behind. 
Laportea crenulata Gaud, is perhaps the worst of all stinging nettles found in 
India. Contact with its hairs produces severe burning pain which may last for 
several days and is said to be greatly aggravated by tlie application of water. The 
sting is particularly powerful during the flowering season when it is said to bring 
on violent sneezing, sleeplessness and fever, hence the local English names Fever 
nettle, Devil nettle, by which the plant is known to coffee planters. According 
to Haines® the plant is quite innocuous at some times of the year. This 
may be so on account of the hairs being deciduous, and that they are especially 
abundant on the inflorescence, but we have never found the plant to be entirely 
harmless at any time. Haines remarks tliat while cutting coupe-lines in November 
in the Sikkim Terai, where it is sometimes gregarious, his coolies were attacked 
with sneezing, violent catarrh and ultimately vertigo, apparently from inhaling 
the numerous minute hairs. Out of all these stinging nettles the mechanism of 
producing dermatitis in the case of Urtica dioica Linn, is well understood and 
it is likely that others may resemble this plant to a greater or less degree. What 
happens in the case of Urtica dioifa is that the very fragile ends of the hair pene- 
trate tlie skin and are broken off. The irritating principle from inside the hair 
is brought in contact with the tissues and the uncomfortable itchy sensation 
accompanied by nettle rash supervenes. It has generally been accepted that the 
irritating material in the stinging hairs of this plant is formic acid, but investiga- 
tion by Cleery^ has thrown a considerable light on the subject. According to 
tliis author the protoplasm of these hairs has an alkaline reaction, and encloses 
an acid cell sap. The cell sap contains a small amount of formic acid as well 
as acetic, butyric and other volatile fatty acids. The specific poison of the cells, 
which is a non-volatile substance of an acid nature allied to the resin acids, is 
in solution in these acids. It is neither formic acid, nor probably an enz)rme, or 
a toxalbumin. According to Cleery^ it is without doubt allied to the irritant 
substances found in some Primulaceae, Anacardiaceae and allied plants. A 
popular remedy against the stings of these stinging nettles is to rub bver the 
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affected part the leaves of Rumex nepalensis Spreng. and R. orientalis Bemh, 
which are commonly met with and are often found near the nettles. They afford 
substantial relief; but if these are not available one's own saliva rubbed in, is 
quite effective. Dilute ammonia is a good remedy and if available should be 
rubbed in over the affected parts. 

(3) PlIOTOSENSITIZATION CAUSED BY THE INGESTION OF PLANTS: Some 

plants, such as Fagopyrum esculentum Moench and Hypericum perforatum Linn., 
if ingested under certain conditions and stages of growth are capable of producing 
photosensitization and consequent dermatitis of unpigmented portions of the skin. 
All kinds of stock and laboratory animals which have an unpigmented skin and 
which are exposed to sunlight after the ingestion of the plant are liable to get 
this condition. Animals having pigmented skins or those not exposed to bright 
sunlight do not develop any symptoms. Photosensitization can be prevented by 
(a) feeding these plants to stabled animals only and discontinuing the feeding 
about a month before animals are sent out to graze; (b) allowing such animals 
to graze in the early morning, late afternoon and at night only; and (c) by 
covering or staining albinos and white parts of pigmented animals. When the 
animal is actually affected, feeding must be discontinued at once. The animal 
must be immediately shaded and a purgative given. Symptomatic treatment 
should also be applied. Among human beings, certain individuals are known to 
be sensitive to buckwheat which comes under this category. Severe itching is 
experienced and a rash is produced after eating food made from buckwheat flour. 

(4) Miscellaneous: Some plants, such as Xanihium strumarium Linn., 
produce dermatitis only in very few individuals who are sensitive to this plant and 
that too only at the prefruiting stage. This has been observed in the case of 
plant collectors who have often suffered by contact with this plant. The poisonous 
principle responsible for this action is not known. In other cases, such as in 
Lasiosiphon eriocephalus Decne., contact with the plant under natural conditions 
does not usually produce dermatitis. The dust from dried plants produces 
smarting of the eyes and mucous membranes and even of the intact skin. 
Essential oils contained in the plants are sometimes responsible for irritating the 
skin, such as in the case of Erigeron canadensis Linn, and Ruta graveolens Linn. 
The resin from the root-stocks of Podophyllum hexandrum Royle is capable of 
producing severe irritation of the eyes and the mucous membranes generally. 
There are in addition a number of plants the exact mechanism of whose action 
or the active principles responsible for producing dermatitis are not yet fully 
understood. Research could be profitably undertaken on these plants so that 
rational treatments may be evolved against their injurious effects. 

Below is given a list of plants occurring in India, which have been respon- 
sible for producing dermatitis. Their English names, common vernacular names, 
distribution, part or parts responsible for this condition and their chemical consti- 
tuents and other general information, so far as these are known, are indicated 
for eadi species. 
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Plants liable to Produce Dermatitis 

[*For detailed description refer to Parts II and ///] 

^•Abroma AUGUSTA, Linn. 

Ailanthus altissima (Mill.) Swingle syn. A. glandulosa Desf. English— ; 
Chinese— Japan— FarnwA tree, Stinking cedar, Tree of the Gods, Tree of 
heaven* It is a large deciduous tree met with in the hills of northern India, most 
probably introduced from Japan. The flowers contain essential oil (Isaev^). Tl/c hark 
contains 0,005 per cent, of a very bitter crystalline substance named ailanthin and 
probably also a glycoside and a saponin (Wasicky and Orien®). The leaves and 
flowers cause dermatitis. 

Anacardium ocqdentale Linn. English— Cashezv nut, Cashczv apple; (H. & Bo.— Kaju; 
B. — Hijli badam). It is a small tree originally introduced from South America; now 
established in the coastal districts of South India, Chittagong, and the Andaman 
Islands. The cellular pericarp is full of a black, caustic, oily juice which is a powerful 
rubefacient and vesicant. It contains the phenolic compound cardol, anacardic acid 
and an ether-soluble substance to which cantharidin-like effects of the oil are attributed 
(Joseph and Sudborough^). The juice from the pericarp and trunk is very caustic 
and produces blisters. The nut within which is the kernel (the cashew nut) must be 
roasted to get rid of the poisonous substance. The fumes arising from their roasting 
are very irritating. 

Anagallis arvensis Linn. English — Bird's eye. Red chick zjueed, Shephard's calandar, 
Shepard's delight; (H. — Jonkhmari). It is an erect or procumbent annual found over 
tlie greater part of India ascending to an altitude of 8,000 ft. in the Himalayas. The 
red flowered variety is found in Kashmir, but the blue-flowered one is more common 
in India. The herb (Wehmer®), contains two glycosidic saponins while the root con- 
tains cyclamin which is also a glycoside. The leaves cause dermatitis. 

Anthemis cotula Linn. It is a foetid-smelling, acrid, erect annual herb found in Baluchis- 
tan and probably in Sind also. The fresh plant yields o.oi per cent, and fresh flowers 
about 0.013 per cent, of an essential oil (Ilurd^O* The leaves and flowers cause 
dermatitis. 

♦Apium graveolens Liim. (Wild form). 

♦Arisaema speqosum (Wall.) Mart, 

Arisaema tortuosum (Wall.) Schott. 

Asparagus officinalis Linn. English— Asparagus, Sparrovu grass; (H.—Halyun; B.— 
Hikua), Young stems are said to produce dermatitis. 

♦Calotropis gigantea (Linn.) Dryand. 

Calotropis procera (Linn.) Dryand. (fR.—Ak, Madar, Mandara; S.—Alarka; Bo.— 
Mandard), It is a shrub found more or less throughout India in warm and dry 
places from the North-West Frontier Province of Pakistan and in the Punjab to 
western, central and southern India; it occurs abundantly in sub-Himalayan tracts 
and the adjacent plains in the north-west. The milky juice contains a proteolytic 
enzyme and a toxic substance (Gerber and Flourcns^®). It also contains a highly 
active resin (Gerber and Flourens^^). The root bark contains a bitter yellow resin 
but no alkaloid (Sharma^*). Milky juice produces dermatitis. A child about three 
years old, accidentally during play brought the juice in contact with his prepuce. He 
was brought to the hospital two days afterwards. The part was very much swollen 
and fliere were patches of ulceration with niircosis. The patient had difficulty in 
passing urine. On circumcision the glans penis was also found to be swollen and ulcerated. 

♦Cannabis sativa Linn. 

Cissus SETOSA Roxb. syn. Vixis setosa Wall, English — Hairy wild vine; (H. Hattnal; 
Bo*--Khafgoli-chaveL) It is a shrub found in western India from the Circars and 
Mysore southwards. Juice causes dermatitis. , 
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♦ Datura stramonium Linn. 

Daucus carota Linn. English — Carrot ; (H., Bo. & P. — Gajar; S. — Shikha-mulam) * It 
is a hispid biennial herb cultivated throughout India as an article of food. The fruit 
of the cultivated carrot yields i to 1.5 per cent, of an essential oil containing 1-a-pinene 
and a crystalline body named daucol (Finnemore^^). The leaves contain the two bases 
pyrrolidine and daucine (Pictet and Court^^) besides an essential oil. It has been 
stated that some persons develop dermatitis on coming in contact with carrot leaves 
especially when they are wet. 

Delphinium AjAas Linn. It is cultivated in gardens. The seeds contain two alkaloids, 
crystalline ajacine and crystalline ajaconine (Wehmer®). Leaves and seeds cause 
dermatitis. 

Dictamnus albus Linn. English— Bo Jtord dittany, Fraxinella, White dittany. It is a 
strong-smelling shrubby plant met with on the temperate western Himalayas from 
Kashmir to Kunawar at altitudes of 6,000 to 8,000 ft. It is very common in Pangi. 
The roots contain an ethereal oil, a bitter substance, a saponin, a crystalline dictam- 
nolacton (probably identical with evodin), a crystalin toxic alkaloid dictamnine and 
also a phenolic substance. The flowers contain o.os per cent, and leaves 0.15 per cent, 
of an essential oil (Wehmer*). The leaves and capsules cause dermatitis. 

Erigeron canadensis Linn. English— C’obb/er'j pegs, Canada fledband; (Kash.— Koc/t). 
It is an annual herb found in the western Himalayas, Punjab and Rohilkhimd up to an 
altitude of 4,000 ft. It is plentiful in certain valleys in Kashmir. It is also found in 
Shillong (Assam) and on the Western Ghats and Nilgiris up to 6,000 ft. above sea 
level. The fresh leaves contain 0.53 to 0.66 per cent, and dry leaves 0.26 per cent, 
of an essential oil (Wehmer®, Rabak^®). Tannic acid and gallic acid have also been 
isolated from the leaf (Wehmer®). The leaves cause dermatitis. The oil has an 
acrid taste and causes smarting of the eyes and soreness of tlie throat. The leaves 
produce irritation of the parts of the body coming in contact with the plant. When 
powdered the leaves produce a dust which is irritating (PammelP®). 

Euphorbia acaulis Roxb. syn. E. fusipormis Buch.-Ham. It is found in the tropical 
Himalayas, Oudh, Bengal and western India. The milky juice is very acrid and 
vesicant. 

Euphorbia antiquorum Linn. (H. — Tridhara-sehund; S. — Vajrakantaka ; B. — Tiktasij; 

Bo.— Narasej a). It is a large shrub or a small tree found in dry places throughout 
the hotter parts of India ascending to an altitude of 2,000 ft. It is also occasionally 
cultivated as hedge plant in villages. The Milky juice is intensely irritant. During 
the collection of juice by the present autliors, the person employed for the purpose 
complained bittely of itching all over the face, which was also considerably swollen. 
The trouble, however, was relieved by the application of soothing preparation for a 
couple of days. 

Euphorbia cattimando W. Elliot (E. trigona F. Brit. Ind. in part). It is an erect shrub 
found on the dry rocky hills in the Deccan and probably other parts of India. It 
contains euphorbon (Henke^’'). Milky juice which is vesicantin in fresh condition. 

Euphorbia heuoscopia Linn. English— milk, Sun spurge, Wartwort; (H.— Hirrw- 
seeah; P. — Ganda huti). It is an annual herb which is a common field weed in 
spring throughout the plains of the Punjab and the Siwalik tract, ascending to 8,000 ft. 
in the outer Himalayas. It is also found wild in the Nilgiris where it has been intro* 
duccd. The fresh herb contains a non-hacmolytic substance (Gonnerman^®). The 
seeds contain 32.6 per cent, of a fatty oil the physiological action of which is due 
to powerful purgative principle (Gillot*®), Dymock^® reports a case of severe 
ulceration resulting from the application of a poultice made from the bruised plant. 

Euphorbia neriifolia Linn. CR.’—Sehund; Sr--Snuhi; B.-Mansa-sij ; Bo.—Minguta)^ 
It is a large fleshy shrub occasionally planted in villages as a hedge plant throughout 
India and is sometimes found wild on waste land. In Orissa and in the Deccan it 
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is said to occur in a state of nature in rocky places. The milky juice is rubefacient 
and acrid. 

Euphorbia nivulea Buch.-Ham. (H. & B. — Sij; Bo. — Newrang; S. — Patta karte). It is a 
large slirub or a small tree found in dry rocky places in northern, central and southern 
India. Milky juice produces dermatitis. 

Euphorbia peplus Linn. It is probably an introduced species. The herb contains 4.8 per 
cent of an oleo-resin (Vevey^^). It also contains neutral and acid saponins with 
haemolytic properties (Gonnerman^^). The milky juice causes dermatitis. 

Euphorbia rothiana Spreng. It is found in central, western and southern India. The 
milky juice causes dermatitis. 

Euphorbia royleana Boiss. (H. & P. — Shakar pitam, Thor). It is a fleshy shrub common 
on the dry and hot rocky slopes of the outer ranges of the western Himalayas from 
the Indus to Kumaon ascending to an altitude of 6,000 ft. ; it occurs on the salt range 
in the Punjab. It is also commonly grown in the form of hedge in the sub-Himalayan 
tract and the adjacent plains. The milky juice causes dermatitis. It is very injurious 
to the eyes. 

Euphorbia thomsoniana Boiss. (Kash.— iiiVti.:?). It occurs in Western Tibet, Kurriim 
Kashmir (Gilgit), etc., at altitudes of 10,000 to 12,000 ft. The milky juice causes 
dermatitis. 

Euphorbia tirucalli Linn. It is an unarmed shrub or a small tree which is a native of 
Africa and has become naturalized in several places in India. It is often grown as 
hedge or occasionally as a road-side tree. The milky juice contains about 20 per cent, 
of resins (Wehmer®), The milky juice is rubefacient and vesicant. It produces 
severe inflammation and excruciating pain if it gets in touch with the skin or into 
the eyes. It is said to be used by criminals to destroy the eyes of domestic animals. 

Euphorbia trigona Haw. (£. trigona FI. Brit. Ind., in part). It is an erect glabrous shrub, 
found in the dry rocky hills in the Deccan. The milky juice contains eui)horbon, resin, 
rubber-like substances and malic acid (Wehmer®). The milky juice is acrid and in 
fresh condition is vesicant. 

Excoecaria agallocha Linn. English — Blinding tree; (B. — Gangwa; Bo. — Geva). It is a 
small tree found in tidal forests and swamps on all the coasts of India. The fresh 
sap is extremely acrid and causes intolerable pain if it accidentally gets into the eyes, 
which sometimes happens to wood cutters when the tree is cut for fuel; hence the 
name ‘Excoecaria*. It blisters the skin and produces sores. 

Fagopyrum esculentum Moench. Px\g\\s\i— Buckwheat, Brank; (H. — Kotu, Kaltu, 

Phaphra; P. — Darau, Phapkar, Ohal; Kash. — Trumha shrin). It is an annual herb 
extensively cultivated in the Himalayas and sub-Himalayan tracts and in Western 
Tibet at altitudes of 2,000 to 12,000 ft.; also in the Khasia Hills, Manipur, as well as 
in the hilly districts of central and southern India. The herb contains the glycoside 
rutin, the seeds contain a substance which is toxic to lower animals (Ohmke^-). The 
roots are said to contain oxymethyl anthraquinones. All parts of the plant, whether 
dry or fresh, are capable of producing photosensitization (fagopyrism) in animals, 
the fresh plant in the flowering stage being considered most toxic. Ihe s)aiiptoms 
arc: Inflammatory swelling accompanied by severe itching of the ears, face and eye- 
lids, spreading on to the submaxillary region and neck. In severe cases vesicles contain- 
ing yellowish fluid appear on the affected part. These vesicles may become infected 
with bacteria and give rise to purulent and even necrotic dermatitis. Among human 
-beings certain individuals are known to be sensitive to buckwheat. They experience 
severe itching and develop a rash from eating food made from buckwheat flour. 
(Maurin*®* ^^), 

Flburya iNTERRUFfA Gaudich. (H . — Lai bickua). It is an erect herb found in Bihar, 
central Bengal and Khasia Hills. In Bombay State it is met with in Konkan, southern 
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Mahratta Country and Kanara. In the Presidency of Madras it has been reported 
from the hills south of Mysore at altitudes of 5,000 to 6,000 ft. above sea level and 
also from the Rampa hills of the Eastern Ghats. The stinging hairs on plant cause 
dermatitis. 

Ginkgo biloba Linn. English— Afaidew-ZiatV tree. Rarely cultivated in gardens. The 
leaves contain five crystalline substances and also shikiminic acid. The seeds contain 
gingkol acid, two alcohols, ginnol and bilobol, and also asparagin (Wehmer®). The 
seeds cause dermatitis. 

Gibardinia heterophylla Decne. The varieties zeylanica and palmata of the Flora of 
British India are now considered by several botanists as distinct species, viz., 
G. zeylanica Decne, and G. leschencmltiana Decne. respectively. G. zeylanica is found 
in the south western hilly portion of the Uttar Pradesh and extends through Chota 
Nagpur, Mt. Abu, Konkan and the Deccan to the hills of southern India and the 
west coast of Madras Presidency from 1,000 to 5,000 ft. above sea level. G. leschenaul- 
tiana is more restricted in its distribution and is found on the mountains of the Western 
Ghats at altitudes of 4,000 to 7,000 ft. Both these are knowm as Nilgiri nettle while 
the name Himalayan nettles is restricted to G. heterophylla. It is a perennial herb 
found in the subtropical and temperate Himalayas from Kashmir to Sikkim, up to 

7.000 ft, above sea level; also in Assam and the Khasia hills. The stinging hairs 
on the plant cause dermatitis. 

Hedera helix Linn. English — Barren ivy. Creeping ivy, Ivy; (H. — Lablab; P. — Banda; 
Kash. — Karmora). It is an evergreen climbing shrub found in the Himalayas from 

6.000 to 10,000 ft. above sea level and in the Khasia Hills from 4,000 to 6,000 ft. 
Nearly all parts of the plant, viz. leaves, fruits and seeds contain the glycoside a-hederin 
and probably certain other glycosides^®. Leaves produce dermatitis. 

Hippomane mancinella Linn. English — Manchineal tree. It is a much branched tree 
introduced from America; it is now occasionally cultivated in Indian gardens. It con- 
tains acrid milky juice (Wehmer®) which causes dermatitis. 

Holigarna arnottiana Hook. f. (Bo. — Bibu). It is a tall tree found in the evergreen 
forests on the Western Ghats from the Konkan southwards. The juice produces 
dermatitis. In some persons it produces blisters, while others are immune. The tree 
is dreaded by the local people. 

Holigarna grahamii (Wight) Hook. f. (Mar. — Bilwuli, Bipte)* It is a tree found 
in Western India. The juice has properties similar to those of H. arnottiana. 

Holigarna longipolia Buch.-Ham. ex Roxb. (B.—Barola; Bo. — Htdugiri). It is a tall 
tree native of Eastern Bengal and Chittagong. The juice is of a powerfully caustic 
nature and blisters the skin. 

Hum ULUS lupulus Linn. English — Hops. It is cultivated in the north west Himalayas. 
The active principles constitute the lupulin. Leaves cause dermatitis. 

Hypericum perforatum Linn. English— vS#. John's grass, St. John's wort; (H. & P.— 
Bassant). It is a perennial herb found in the western temperate Himalayas from 
Kumaon between 6,000 to 9,000 ft to Kashmir between 3,000 to 6,500 ft above sea 
level. The herb contains tannins and 0.065 per cent, of an essential oil (Zellner and 
Porodko'**). Several investigators have reported that the plant in the flower- 
ing stage, if eaten in large amounts by livestock, leads to photosensitization and conse- 
quent dermatitis of the unpigmented portions of the skin. Animals having pigmented 
skins or those not exposed to bright sunlight do not develop any symptoms but white- 
skinned horses, cattle and sheep develop characteristic symptoms. The toxic substance, 
it appears, acts upon the nerve-endings so as to photosensitize them and if the animal 
is subsequently exposed to strong sunlight, it develops dermatitis including blistering 
of the skin and failing ofiF of the hair. 
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Laportea crenulata Gaudich. English — Devil nettle, Elephant nettle, Fever nettle; (H.— 
Utijun; Bo. Chorpatta), It is a stinging shrub or a small tree found in the tropical 
Himalayas from Sikkim eastward, also in Assam and the Khasia Hills. In the Madras 
State it is found in the Western Ghats at altitudes of i,ooo to 5,000 ft and in Rampa 
Hills at 2,500 ft. above sea level. According to Smith^® the toxic principle is 
formic acid but the authors have not been able to confirm this by reference to original 
papers consulted by them. The stinging hairs on the plant cause dermatitis. It is 
perhaps the worst of all the stinging nettles found in India. A contact with the hairs 
produces severe burning pain which may last for several days and is said to be greatly 
aggravated by the application of water. The sting is particularly powerful during the 
flowering season when it is said to bring on violent sneezing, sleeplessness and fever, 
hence the local English names (Fever nettle, Devil nettle) by which the plant is known 
to coffee planters and other English residents. Haines^ remarks that while cutting 
coupe lines in November in the Sikkim Terai, where it is sometimes gregarious, his 
coolies were attacked with sneezing, violent catarrh and ultimately vertigo, apparently 
from inhaling numerous minute hairs. 

L.\portea terminalis Wight. It is an erect herb found in the subtropical Himalayas from 
Kumaon to Mishmi at altitudes of 4,000 to 8,000 ft., in the Madhya Pradesh at altitudes 
of 4,000 to 6,000 ft., and in the evergreen forests of the Western Ghats of the Madras 
State at altitudes of 5,000 to 7,000 ft. It is also found in the Nilgiris. The stinging 
hairs on plant cause dermatitis. 

Lasiosiphon eriocephalus Decne. English— Wooly-headed gnidia; {Eo,—Rameiha) . It 
is a shrub, sometimes a small tree, found in the open forests of the Western Ghats 
of Bombay and Madras States ascending to an altitude of 7,000 ft. in the Nilgiris. 
The bark (and perhaps the leaves also) is i)Owerfully vesicant. The collector of the 
bark for examination by the present authors complained bitterly of a burning sensa- 
tion in the eyes, nostrils and face during packing of the dried bark in bags. This 
sensation lasted, more or less, for three days. 

Leonurus cardiaca Linn. It is a herb found in temperate Western Himalayas from Kash- 
mir to Kumaon at altitudes of 6,000 to 10,000 ft. The herb contains an amorphous 
bitter substance leonurin (Wehmer®). The leaves produce dermatitis. 

Lobelia excelsa Lesch. It is a herb which grows on the Western Ghats of South India, the 
Nilgiris, Pulney Hills and hills of Travancore at altitudes of over 5,000 ft. The milky 
juice causes dermatitis. 

Lobelia nicotianaefolia Heyne. English — Wild tobacco; (H. — Nala, Narasala; B. — Bada- 
nala, Nala; Bo. — Bokenal, Dhavala). It is a herb found on the Western Ghats from 
Bombay to Travancore at altitudes of 3,000 to 7»000 ft. above sea level and is met with 
in Konkan, the Deccan, the Nilgiris, Malabar, etc. The leaves contain two alkaloids 
one of which resembles lobeline from L.inflata Linn. (Dragendorff and Rosen^^). The 
milky juice causes dermatitis. The dust from the powdered herb irritates the nostrils 
in the same way as tobacco. 

Mucuna atropurpurea DC. It is a woody climber found in the plains of western India. 

Mucuna GiGANTEA DC. English — Elephant cowitch; {M^.h—Kakavalli; T^m.—KalgaivalH; 
Tcl—Enugadul agondi). It is a woody climber found in the plains of western India. 

Mucuna hirsuta Wight & Am. It is an annual climber found in the plains of western 
India. 

Mucuna monosperma DC. English — Negro bean; (Bo. — Sonogaravi, Mothi-kuhili). It is 
a woody climber of the eastern Himalayas and Khasia Hills also met with in Assam, 

Chittagong, and the hills of western India. - . , 

Mucuna prurita Hook. (M. pruriens FI. Brit. Ind., non DC). English Cowhage, C witch; 
(K.-Kirvach; S,-Atmagupia; B,-Alkushi; Bo.-Kuhili). It is an annual climber 
found in the Himalayas and the plains.- The rigid pointed hairs on the pods if touched 
enter the skin and produce itching. The action appears to be purely mechanical. 
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* Podophyllum hexandrum Royle syn. P. emodi Wall, ex Hook. f. & Th. 

Polygonum hydropiper Linn. English-^Biting peeper. Smart-weed; {B.^Packur-mul), 
It is a herb found in wet places more or less throughout India, ascending to an alti- 
tude of 7,000 ft. in the Himalayas. The herb contains formic acid, acetic acid and 
baldrianic acid, much tannin and small amounts of an essential oil (Steenhauer*®). 
The root is said to contain oxymethyl-anthraquinones (Maurin^®' 2^). The fresh plant 
contains an acrid juice which causes irritation and smarting when brought into contact 
with the nostrils or eyes. The bruised leaves as well as the seeds will raise blisters 
if employed as a poultice, as in the case of mustard poultice. 

Ranunculus sceleratus Linn. English— Mcrx/i crowfoot, Water celery; (Kum.—Shim; 
Pers. — Kabikaj). It is an erect annual herb met with on river banks in Bengal and 
northern India, in the marshes of Peshawar and in the warm valleys of the Himalayas. 
It appears during the cold weather and remains until the break of the rains. The 
plant contains anemonin, anemon acid and an essential oil (Wehmer®). The leaves 
cause dermatitis. The fresh plant is highly acrid. The bruised leaves when applied 
to the skin raise blisters and were formerly used in Europe by professional beggars 
to produce or maintain blisters or open sores to excite S3rmpathy. 

Rhus insignis Hook. f. (Lep. — Sehr; l^ep.—Kagphulai), It is a small tree found in 
the interior valleys of the Sikkim Himalayas at altitudes of 3,000 to 6,000 ft., and 
in the Khasia Hills at 4,00a ft. The leaves, bark, fruit produce dermatitis. The juice 
is a powerful vesicant. 

Rhus punjabensis J.L. Stew, ex Brand. (P. — Arkhar, Kakkrein, Tiiari), It is a small 
or medium-sized tree found in the north-western Himalayas at altitudes of 2,500 to 

8.000 ft. from the Indus eastwards and is common in the inner ranges in moist ravines, 
etc. Leaves, bark and fruit produce dermatitis. The juice is vesicant. 

Rhus succedanea Linn. English — Crah*s claw, Japan wax tree, Red lac sumach; (H. — 
& B. — Kakra-sihgi; Bb. — Takada-singi; P. — Arkhol): It is a medium sized tree found 
in the temperate Himalayas from Kashmir to Sikkim and Bhutan at altitudes of 

3.000 to 8,000 ft. It also occurs in the Khasia mountains between 2,000 and 6,000 ft. 
and in Sind. The leaves contain about 20 per cent, of tannin. The milky juice yields 
a lac similar to Japan lac with laccol, a toxic phenol. Laccol is identical with urshiol 
(Wehmer®). Leaves, bark and fruit produce dermatitis. The juice is a vesicant. 

Rhus wallichii Hook. f. (H,--Akoria; Nep.— C/iojf; F,— Arkhar, Arkol). It is a small 
tree found in the temperate Himalayas from Garhwal to Nepal, occuring at altitudes 
of 6,000 to 7,000 ft. above sea level. Leaves, bark and fruit produce dermatitis. The 
juice possesses vesicant properties. 

Rumex acetosa Linn. It is a perennial herb met with in the western Himalayas from 
Kashmir to Kumaon at altitudes of 8,000 to 12,000 ft. The plant contains oxalates 
as well as free oxalic acid (Berthelot and Andre®®; Fleury®®). It contains 
acid pottassium oxalate and some tartaric acid (Watt et al®®). Purdie®^ found 
1 * 3 ^ cent, of potassium binoxalate in the juice. Maurin®® reports 1.05 per cent, 
of oxymethyl anthraquinone from the roots and traces of the same from the leaves. 
The leaves produce dermatitis in susceptible persons. 

Rumex acetosella Linn. English— FiV/d sorrel. Sheep* s sorrel, Sourack; (B. — Ckukapalam; 
S. — Chutrika), It is a perennial herb found in the eastern Himalayas in Sikkim at 
altitudes of y,ooo to 8,000 ft. The herb contains oxalates as well as free oxalic acid. 
It also contains potassium binoxalates (Orlandini®®). The leaves produce dermatitis. 

Ruta graveolens Linn. var. angustipolia Hook. f. English— Cowjwon rue. Country-man's 
treacle, Garden rue; (H,—Pismarum, Sadab; B. — Ermal, Ispund; Bo.--^S‘a^a^). It is 
occasionally cultivated in gardens. It contains an essential oil. The leaves produce 
dermatitis. If much handled they produce redness, swellings and even vesication of 
the part with which they come in contact. 
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Sapium insigne Trimen. (Vern.— Bo.— F,—Bilofa, Dudla), It is a small 
or middle-sized tree found in the sub-Himalayan tract and outer Himalayas from 
the Ravi eastwards to Bhutan (not in Sikkim) ascending to an altitude of 5,500 ft.; 
also in Assam, Chittagong and Orissa. In western and southern India it is common 
near the sea coast of Konkan and North Kanara, and is also found in the Deccan, 
hills of Kurnool, Cuddapah and Nellore, Kambakan Hill in Chingleput, Western Ghats 
and West coast. It is usually found in rocky places up to 6,000 ft. above sea level. 
Its milky juice is acrid and acts as a vesicant. 

SCHIMA WALLiCHii Choisy. (H. — Chilauni, Makusal), It is a large evergreen tree of the 
eastern Himalayas, from Nepal and Sikkim to Bhutan, found at altitudes between 
2,000 and 5,000 ft. It also occurs in Assam, the Khasia Hills and Chittagong. Leaves 
contain saponin (Wehmer®). The bark, in which the liber cells appear like glistening- 
white needles irritates the skin in the same way as cowhage (Mucuna prurita). 

♦Semecarpus anacardium Linn. f. 

Semecarpus travancoricus Bedd. (M^\.—Avukarani ; T^m.-^-Kattu-shenkottai; T^l—Natu 
sengota). It is a very large tree found in the evergreen forests of Tinnevelly and 
Travancore up to an altitude of 4,000 ft. The juice produces dermatitis. 

Tragia bicolor Miq. It is a slender climbing herb found in the Western Ghats, the Nil- 
giris and Pulney Hills at an altitude of 5,000 to 6,000 ft. in Shola forests. The stinging 
hairs on the plant produce dermatitis. 

TitAGiA involucrata Linn. With varieties in the Flora of Brit. Ind. which are now 
treated as distinct species, viz. T. hispida Willd., T. muellerian Pax, and Hoff., T. can- 
nabina Linn. f. and T. montana (Thw.) Muellarg. It is a perennial twinning herb 
found throughout India from the Punjab and the outer Himalayan ranges eastward to 
Assam, and southward to Travancore. The stinging hairs on plant produce dermatitis. 

Urtica dioica Linn. English— Common nettle, Stinging nettle; (H. & F.—Bichu, Bichm). 
It is an erect herb found in the north-west Himalayas from Kashmir and the Salt 
Range to Simla at altitudes of 8,000 to 10,700 ft. and in Western Tibet at altitudes 
of 8,000 to 12,000 ft. The plant contains lecithin and a glycoside (Wehmer®). Accord- 
ing to Cleery^ the protoplasm of hairs has an alkaline reaction and encloses an acid 
cell sap. The cell sap contains a small amount of formic acid as well as acetic, butyric 
and other volatile fattye acids. The specific poison of the cells which is a non-volatile 
substance of an acid nature allied to the resin acids, is in solution in these acids. The 
stinging hairs on plant produce dermatitis. 

Urtica hyperborea Jacq. (Lzdd,—Djsatsutt, Stokpotsodma, Zatud), It is a low, densely 
tufted under shrub found in Western Tibet at altitudes of 12,000 to 17,500 ft. and 
in Eastern Tibet between altitudes of 16,000 to 17,000 ft. The stinging hairs on plant 
produce dermatitis. 

Urtica parviflora Roxb. (Kum. — Berain, Bichhu, Shisona), It is a slender herb found 
in the temperate Himalayas from Kashmir to Mishmi between altitudes of 5,000 to 
12,000 ft. The flora of British India also records it from Ootacamund in the Nilgi- 
ris. The stinging hairs on plant produce dermatitis. 

Urtica PILULIFERA Linn. English — Roman nettle. It is a common European stin^ng 
weed occurring occasionally near Simla and elsewhere near habitations in the hills. 
The seeds contain a fatty oil and a glycoside (Wehmer®). The stinging hairs on the 
plant produce dermatitis. 

Wallichia DiSTiscHA T. Anders. (Lep. — Katong), It is a handsome palm of the outer 
hills of Sikkim. Berries and perhaps also the leaves produce dermatitis (Watt®®). 

♦Xanthium strumarium Linn. 

. 71 
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C. REPUTED ABORTIFACIENT AND EftIMENAGOGUE PLANTS 

Abortifacients are drugs or agents that cause abortion, i.e., the expulsion 
of the foetus prematurely, particularly at any time before it is viable, or capable 
of sustaining life. The gestation period, i.e., the carrying period of the young 
in the womb from conception to delivery, varies in different animals and so far 
as human beings are concerned, the term abortion usually implies the expulsion 
of tlie foetus during the first six months of pregnancy. Expulsion of the foetus 
after the six months when it is viable but before the normal period of nine months, 
is generally termed premature delivery or labour. The popular term miscarriage 
is usually applied to an abortion before the sixth month, occasionally before the 
sixth week of gestation, and rarely even to a premature labour. In law, however, 
the term abortion usually implies criminality in producing miscarriage for an 
improper purpose at any time of gestation short of full term, and means pre- 
meditated or intentional abortion produced by artificial means, solely for the 
purpose of preventing the birth of a living child; it is designated as criminal 
abortion. 

For our purpose it would be convenient to divide into three categories, viz. 
(a) natural abortion, (b) artificial abortion, and (c) criminal abortion or foeticide. 
The causes responsible for naturally occurring cases of abortion are various. 
They may be due to the poor condition of the mother’s blood or poisons circulating 
in the same mechanical disturbances of the circulation, diseases of the genito- 
urinary organs, over-indulgence in sexual intercourse by the mother during 
pregnancy, nervous causes, syphilis, streptococcal infections, etc. Abortion may 
also naturally be due to the disease of the membranes of the ovum or foetus or 
diseases of the embryo itself. In certain cases the law permits the induction 
of premature labour and abortion if competent medical opinion decides that the 
life of the mother is in danger. This, however, is not resorted to unless all 
other means for preserving the life of the mother, and if possible that of the 
child also, have failed. Criminal abortion is, for a variety of reasons, induced 
with the sole object of unlawfully destroying the impregnated ovum or the foetus, 
and the law holds the attempt to do so equally guilty with the actual accomplish- 
ment. It has no moral, religious, social or legal sanction. Nevertheless, criminal 
abortion is undoubtedly prevalent in India as in other countries, although only 
relatively a small proportion of the cases are brought to light. Although no 
reliable statistics are available, it could perhaps be said with certainty that, on 
account of increase in population and the consequent ever-increasing struggle for 
existence together with a continued demand for higher standard of living, it is 
tile married couples who are most frequent perpetrators of this nefarious crime. 
Many a parent can ill-afford the educational and other expenses of a large number 
of (iildren and simultaneously maintain the social position to which th^ belong. 
They feel the inconvenience of supporting a large family and, without any com- 
punction* conspire to get rid of their unborn baby. On the other hand, unmarried 
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girls and widows, to get rid of the fruits of illicit intercourse and to hide the 
shame of their illegitimate pregnancy, also form a considerable percentage of 
these criminals. 

Owing to the advent of various kinds of the so-called contraceptives it could 
be safely deduced that the necessity and frequency or resorting to abortion is on 
the decrease. These appliances for the prevention of fertilization of the ovum 
are, however, beyond the means of a vast majority of Indians, whose economic 
condition is very low. On the other hand, the use of the so-called infallible con- 
traceptives by the married as well as the young, unmarried, inexperienced girls 
has not infrequently led to undesired pregnancy. As soon as suspicion is aroused 
with regard to the condition of the female — ^after the omission of one menstrual 
period, the urge of getting rid of the ‘unwanted arrival’ begins to get strong 
and the advice of confidential friends is sought. Usually some drugs are recom- 
mended which are tried at first. Generally, however, they prove ineffectual; and 
then active steps are taken to enlist the services of professional abortionists. 
These abortionists vary greatly in education and technical skill. Some are well 
qualified for the purpose, while others, such as most of the dais or country mid- 
wives who mainly use drugs of vegetable origin or rash mechanical means, are 
quite ignorant of aseptic precautions and of the rudiments of anatomy. The 
patient sometimes learns from an abortionist a method of direct interference 
with the uterus, and if this is successful, she proceeds to apply it herself when 
another occasion arises. Often the woman does not realize the condition of 
her pregnancy till between the fourth and fifth months, when owing to the 
symptoms of quickening, she can no longer remain ignorant. At whatever time 
of gestation abortion is resorted to, it is attended with grave risk to the life of 
the unfortunate mother, unless it is performed by highly qualified gynaecologists. 
Since the services of expert gynaecologists are not easily available for the purpose 
of criminal abortion, the patient usually falls into the hands of quacks and 
often dies. 

Criminal abortion endangers the mother’s life by causing profuse haemor- 
rhage as a result of retention of the placenta or some other product of conception, 
or by septic inflammatory processes. In the case of abortion, which is procured 
through the agency of various instruments, perforation into the peritoneal cavity 
and septicaemia are the usual causes of death. It is interesting to note that 
more women die during attempt to procure criminal abortion than from childbirth 
and its complications. Peritonitis is the most common cause of death and is 
responsible for more than half the fatal cases. General septic infection kills 
about one-fourth. The remainder die from embolism, pneumonia or some, other 
incidental infection (Davis*®). Serious illness after criminal abortion is 
very common. It is popularly believed that the earlier the period at which abor- 
tion is procured, the lesser is the danger to the life of the mother. This is not 
true. During the early gestation period the contractile powers of the muscles 
of the uterine walls are limited and hence the chances of haemorrliage great 
owing to the non-occlusion of the bleeding .vessels*. At or near the completion 
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of the term they are able to contract firmly and so occlude the bleeding vessels. 
Furthermore, if the uterus has not contracted thoroughly, the open sinuses are 
liable to absorb septic matter, so that septic infection is of much more frequent 
occurrence if the abortion occurs during the earlier periods of pregnancy than 
after delivery at the full term. 

Methods of Procuring Abortion. — ^The methods of procuring abortion are 
varied. Among these may be mentioned severe excercise, violent shaking of the 
body, tight lacing of the abdomen, and even trampling or kicking of the abdomen 
or other severe violent means. Mechanical means are also applied with a view 
to disturb the relation between the uterus and its contents, and are usually quite 
effective although usually accompanied with grave danger to the mother’s life. 
For this purpose various kinds of instruments such as wires, bones, twigs, etc. 
are used with the object of perforating the membrane surrounding the foetus. 
In India, quite a large number of ‘dais’, who practise the unlawful trade, introduce 
into the vagina or the os of the uterus sticks from six to eight inches long, which 
are commonly known as ‘abortion sticks’. One end of these sticks is wrapiJcd 
round with a piece of rag or cotton wool soaked with the juice of such plants 
as madar, Cdotropis procera (Linn.) Dryand. and C. gigantea (Linn.) Dryand., 
marking nut (Semecarpus anacardium Linn, f.), jequirity (Abrus precatorius 
Linn.), etc.; other ingredients of medication used for abortion sticks are arsenious 
oxide, orpiment and red lead. Some of the plants, the irritant twigs of which 
are similarly used, are Plumbago indica Linn. (P. rosea Linn.), P . zeylanica Linn., 
euphorbiaceous plants, and less frequently Nerium indicum Mill. {N. odorum 
Soland). These twigs are frequently smeared with asafoetida prior to introduc- 
tion. The oral administration of reputed abortifacient drugs is, however, more 
frequently resorted to than any other method for procuring abortion. 

Oral Administration of Abortifacient Plants. — It may be stated at the 
outset that administration of the so-called abortifacient drugs seldom answers the 
purpose for which they are used. When the desired object is attained, it is gene- 
rally from the use of a poisonous quantity, so that when the abortion is procured 
it is often followed by dangerous poisoning or death of the mother; not infre- 
quently the mother dies without the production of abortion at all. It may 
noted that all poisons, when taken in sufficiently large doses, may act as aborti- 
facients, but such doses are generally attended with grave risks to the life of 
the mother. Some of the plants used as abortifacients are supposed to produce 
uterine contractions which expel the contents of the gravid uterus; these are 
called ecbolics. Others, when used in the non-gravid condition, are supposed to 
promote menstrual flow or to re-establish it after its arrest from causes other 
than pregnancy; these are called emmenagogues. Still others have poisonous 
effects on the system generally. 

The drug that enjoys the greatest reputation as an ecbolic is ergot, which 
is the sderotium of 4e fungus Claviceps purpurea Tulasne, developed in Ae 
ovary of rye, Secede cereale Linn. It is a weU-known medicine for exciting 
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uterine contractions. It may be noted that while ergot is certainly capable of 
producing contractions of the uterus during the later stages of pregnancy, it is 
doubtful whether it can initiate uterine contractions in women during the early 
stages, or produce them with sufficient force so as to cause the expulsion of the 
foetus. Some observers are of the opinion that ergot acts upon the uterus only 
when natural contractions of this organ have already begun; but, since uterine 
contractions normally occur during pregnancy it is conceivable that ergot may be 
able to augment the force of these contractions although in the early months of 
pregnancy it may not be able to increase them sufficiently to procure abortion. 
Quinine from species of Cinchona is another drug which stimulates the contrac- 
tions of the uterus when given in large doses; abortions have occasionally occured 
after its use in malaria, while in other cases labour pains may be induced. Thera- 
peutic doses, however, do not in most cases suffice to excite persisting activity 
in the quiescent gravid uterus, and are, therefore, not reliable for inducing prema- 
ture labour, but if weak contractions are present, they are intensified. Like ergot 
it is conceivable that quinine may be able to augment the normal contractions of 
the uterus during pregnancy, but it may not be able to increase them sufficiently 
to procure abortion. 

The emmenagogues, which often increase the menstrual flow in the non- 
gravid uterus, are very largely employed to induce abortion. They include all 
well-known drastic purgatives, such as aloes {Aloe barbadensis Mill), and irritant 
volatile oils, such as pennyroyal {Mentha pulegium Linn.), savin {Juniperus 
sabina Linn.), tansy {Tamcetum vulgar e Linn.). These are all intestinal irritant, 
and produce violent gastro-enteritis (nausea, vomiting and diarrhoea). If the 
poison acts only when dissolved and is insoluble in the stomach, as in croton oil 
(from Croton tiglium Linn.), the nausea and vomiting may not be present, but 
only the diarrhoea. The hyperacmia produced is not confined to the intestines, 
but all the neighbouring abdominal organs partake of the congestion, although 
they do not come in direct contact with the irritant. It must be remembered that 
these emmenagogues produce their ecbolic effect only secondarily to the gastro- 
enteritis; the latter may be so violent as to be fatal without accomplishing the 
desired result. None of the intestinal irritants (drastic purgatives and irritant 
volatile oils) are suitable for procuring abortion and should never be employed 
as ecbolics. The volatile oils may, however, be useful as emmenagogues. Besides 
the ecbolics and emmenagogues, some general poisons, such as Indian oleander 
{Nerium indicum Mill. syn. N, odorum Soland.), are also administered in India 
for procuring abortion. There does not appear to be any basis for their use, 
except that by acting as general poisons they may occasionally achieve abortion. 
There is always a grave risk to the life of the mother when these plants are 
employed. 

A perusal of the above will show that there is no reliable plant or its product 
for procuring abortion, without endangering the mother’s life. Despite this, the 
fact remains that ignorant persons do employ sometime or the other a number 
of sudi plants to achieve the object. Qiopra and Badhwari have publi^ed 
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a comprehensive list of Indian plants poisonous to man, livestock, insects and fishes. 
Their studies have revealed that a large number of plants are used in India for 
the purpose of procuring criminal abortion. Here we are going to deal with 
Indian plants which are applied locally on account of their irritant juices or 
are administered orally to procure abortion. A list of such plants, their important 
English and vernacular names, distribution, chemical constituents, properties and 
methods of use are briefly discussed. Only plants indigenous to or cultivated in 
India are dealt with. Plants or their products, such as pennyroyal, savin, tansy, 
etc., although commonly used as emmenagogues or abortifacients in Western 
medicine and available at druggists’ shops in India are excluded, since they do 
not grow in India. Further, such plants as croton, a drastic purgative found 
in India, will act like other drastic purgatives mentioned in the list, are also ex- 
cluded, because they are not known to be used as abortifacients in this country. 

Reputed Abortifacient and Emmenagogue Plants 

\^For detailed description refer to Parts II and III] 

♦Abrus precatorius Linn. 

♦Aloe barbadensis Mill. 

Ananas comosus (Linn.) Merr. (A. sativus Schult. f.). English — Pine-apple plant; 
(Vern. — Ananas, Anaras). It is cultivated in various parts of India. Its fruit con- 
tains a digestive ferment, bromelin, which is more closely related to trypsin than to 
pepsin. Nothing is known regarding the presence of any poisonous chemical consti- 
tuent (Wehmer^). Unripe fruit is believed to possess emmenagogue properties and 
is stated to be used to produce abortion. Even the juice of the ripe fruit is held 
by some people to have irritant action on the uterus and to have the property of pro- 
ducing strong uterine contractions. The juice of leaves also stated to be used as an 
abortifacient (Watt®). 

♦Annona squamosa Linn. 

♦Apium graveolens Linn. 

♦Areca catechu Linn. 

♦ Aristolochia bracteata Retz. 

♦Aristolochia indica Linn, 

♦Artemisia vulgaris Linn. 

♦Calotropis gigantea (Linn.) Dryand. (C. gigantea R. Br.). 

♦Calotropis procera (Linn.) Dryand. (C. procera R.Br.). 

♦ Carica papaya Linn. 

♦ Celastrus paniculatus Willd. 

♦ Cinchona calisaya Wedd. 

♦ CiNNAMOMUM CAMPHORA Necs & Ebcrm. 

♦Citrullus colocynthis Schrad. 

♦Crocus sativus Linn. 

CucUMis triqonus Roxb, (Vern. — Bislanhi, Gomuk, Jangli-indrayan, Karii). It is found 
throughout the greater part of India. The fruit contains colocynthin or a substance 
of a sinular nature (Naylor and Chappel*). Bitter pulp is used as substituc for colo- 
cynth and is a drastic purgative. Waddel* mentions a case which was reported to 
the Bombay Chemical Analyser’s office in 1833, in which it was stated tot the root 
of tius plant had been administered for the purpose of procuring abortion. 

■^CtJSCOTA KEJIEXA Roxb. 
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♦Datjcus carota Linn. 

Dolichandrone falcata Seem. (Vern.— Kanseri, Mendel)* It is found in Raj- 
asthan Bundelkhand, Bihar, Madhya Pradesh, Berar, Konkan, the Deccan, Mysore 
and most districts of the Madras Presidency in dry deciduous forests and often on 
rocky slopes. The plant is reputed to be an abortifacient though its specific aborti- 
facient power is not known. 

♦Euphorbia tirucalli Linn. 

EXCOF.CARIA agallocha Linn. English—B/tWtn^r tree; (Vern. — Gaugwax, Geon, Haro), 
It is found in tidal forests and swamps on all the coasts of India. A case was reported 
to the authors from Bengal wherein the fresh juice of the plant was given to a preg- 
nant woman carrying five months with a view to procure abortion, with successful 
results. 

Garcinia morella Desr. English — Gamboge tree; (YKRii.—DevanakuH, Jarige, Pesupu>> 
varna, Tamal), It is an evergreen tree found in the forests of Eastern Bengal, the 
Khasia Mountains and the Western Ghats from Kanara and Mysore to Travancore. 
Gamboge contains 70-80 per cent, of resin, 15-20 per cent, of gums and a small quantity 
of vegetable debris. Resin consists of several resinic acids named as garcinolic acid 
also esters and neutral resins (Allen®). These acids form readily soluble compounds 
with alkalis and thus become active in the intestine. Effects resemble those of colo- 
synth. Gum-resin is used as an aborUfacient. In doses of one to five grains it has 
a purgative action, but cases are on record where large doses such as of one drachm 
have resulted in death. 

♦Gloriosa superba Linn. 

Gossypium herbaceum Linn. English— CoWon plant; (VmTH.—Kapas, Rid), It is culti- 
vated throughout tlie warmer regions of India. Root-bark contains a pale yellow or 
colourless acid resin to the extent of about 8 per cent, and also gossypol (Sollmann®). 
Attention appears to have been first drawn to the emmenagogue property of the root- 
bark from the observation of Bouchelle (Mississipi) who stated that it was used by 
negro women to procure abortion. There appears to be little doubt that it acts like 
ergot upon the uterus, and is useful in dysmenorrhoea and suppression of menstrua- 
tion when produced by cold (Watt®). 

Lemdium sativum Linn. English— Crw; (Vern.— f/o/m). It is cultivated throughout 
India. The seeds contain an essential oil (Finnemore®) and are used in indigenous 
medicine. Large doses are believed to produce abortion. 

Momordica charantia Linn. English— Carf 7 /a fruit; (Vern.— iiCar^/o). It is largely 
cultivated throughout India for its yoimg fruits, of which there are several cultivated 
forms, differing in shape and size. The leaves contain a bitter substance, momordicin, 
resins, two resin acids, etc. (Wehmer®). Plant contains about 0.038 per cent, of an 
alkaloid (Luis Torres Diaz^®) and the seeds yield about 32 per cent, of a purgative 
oil (Freise’^^). In India, the roots stated to be used successfully for procuring abortion 
(Waddel®). A case wherein abortion was produced at the seventh month by swallowing 
a decoction of the roots of this plant has been reported. 

Momordica tuberosa Cogn. (M. cymbalaria Fenzl. ex Naud.). {Vwst,-^Kad<wanchi,)* 
It is fotmd in the western parts of India from Sattara district in the north down to 
Tinnevelly in the South. Tubers are said to contain a bitter glycoside (Dymock ct 
aP®). Whole plant is acrid and the ovoid tuberous roots are reported to have been 
used in procuring abortion, a decoction being administered for this purpose®. 

♦Moringa oleifera Lam. (M. pterygosperma Gaertn.). 

Nerium indicum Mill. (N. odorum Soland). English— /ndtan oleander, Sweet-scented olean- 
der; (Vwm,---‘Karamra, Ganira, Kaner, Khar-zahrak, Sum-el-himor) . It is found in 
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the Himalayas from Kashmir to Nepal up to an altitude of 6,500 ft. on the Punjab Salt 
Range extending westwards to Baluchistan, and also in Central India. It is cultivated 
throughout India in gardens and is apparently wild in south India and in Bombay 
State along the banks of streams. Roots, bark and seeds contain the active principles 
neriodorin, neriodorein and karabin (van Rijn^^), (Bosei^). Several suicidal, homi- 
cidal and abortion cases are on record in India from the use of this plant. Commonly 
used for procuring criminal abortion both by local application and internal administra- 
tion. In fact the poisonous properties are so well-known in India that it is a proverbial 
taunt among females to say ‘Go and eat the Kaner root.' 

Nigella sativa Linn. English— fennel, Black cummin; (Vern.— A'o/ayiVa, Kalonit 
mugrela). It is cultivated extensively in many parts of India for its seeds which are 
stated to contain 0.5 to 1.4 per cent, of an essential oil and a saponin-like glycoside, 
melanthin (Wehmer^). Seeds are used as emmenagogues in Europe; in doses of 
10 to 20 grains they have a well-marked emmenagogue action in dysmenorrhoea, and 
in larger doses produce abortion (Watt^). 

♦ Peganum harmala Linn. 

♦Plumbago indica Linn. (P. Rosea Linn.). 

♦Plumbago zeyi-anica Limi. 

Plumeria acuminata Ait. (P. acutifolia Poir.). English— Jasmin tree. 
Pagoda tree; (Vern. — Arali, Champa, Gorur-champ, Golainchi, Gosampige, Gulchiu). 
It is cultivated as an ornamental tree throughout India and became naturalized in many 
places. Bark contains a bitter glycoside named plumierid which changes to plumcric 
acid after treatment with alkaline solutions even in cold (van Rijn^*^). Milky juice 
contains plumcric acid as a calcium salt (Wehmer^). Root is a violent cathartic and 
blunt-ended branches are used to procure abortion (Watt^). 

♦Randia dumetorum Lam. 

Rubus moluccanus Linn. (Vern. — Katsol, Sufokji). It is common in many parts of 
central and eastern tropical and temperate Himalayas from Kumaon to Sikkim at 
altitudes of 3,000 to 7,000 ft. It occurs also in Assam and in the Khasia Hills at 
altitudes of 3,000 to S,ooo ft. and in the Ghats from Bombay southwards. According 
to Rumphius the leaves are abortifacient and have powerful emmenagogue properties 
(WattS). 

Ruta graveolens Linn. var. angustifolia Hook. f. 

Salicornia branchiata Roxb. (VERN.—Medhu, Kattumari, Umari). It is found in Guje- 
rat, Kathiawar, Western and Eastern Coast of Madras State, the Sundarbans, etc., 
on saline marshes or ground covered by tlie tides. Ash is considered to have emmena- 
gogue and abortifacient properties (Kirtikar and Basu^®). 

* Sapindus trifoliatus Linn. 

♦Semecarpus anacardium Linn. f. 

Sesamum orientale Linn. (S. indicum Linn.). English — Gingelly-oU plant. Sesame; 
(Vern.— Kala^til, KrishnaAil, Til). It is largely cultivated throughout India, 
being grown as an autumn or even as a winter crop in the warmer parts of the country 
(the truly tropical areas), and as a summer one in the colder areas. The oil from 
the seeds contains about i per cent, of sesamin and sesamolin. The latter breaks up 
into a phenolic substance scsaniol and another substance samin (Andriani^®). Robert 
states that the seeds have been used since olden times as emmenagog^ue abortive, 
an opinion which has also been expressed by some writers in India. This view, how- 
ever, seems to be incorrect judging from the extent to which it is often eaten by Indian 
women, as for example during the ^bhugga' festival of the Hindus in the Punjab. 
The existence of any such belief among ladies is unknown. 

Stachytarpheta jamaicensis (Linn.) Vahl var. indica H. J. (S. indica Vahl). 
English — Aarons rod ; (Vern. — Jalagali, Kariye harni, Sinainaivirunji) . It is found 
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practically throughout India from the Punjab and Sylhet to Travancore. It is common 
as a weed but sometimes it is grown in gardens. It is said to contain a glycosidic 
substance (Wehmer^). It is not put to any use in India but is stated by PammeP® 
to have abortifacient properties. 

* Taxus baccata Linn, 

♦Thevetia peruviana (Pers.) Merr. (T. neriifolia Jues. ex Steud.)* 

Trianthema pentandra Linn. (Wekn. —B ishkapra, Itsit), It is a common weed growing 
on waste lands in the plains of the Punjab, Sind and North-West India. The plant 
is believed to cause abortion and is apt to produce diarrhoea and paralysis (Stewart^®). 

Trianthema portulacastrum Linn. (T. monogyna Linn.). English — Horse Purslane; 
(yER^,--Bishkapra, Itsit, Satnini, Swetpunarna), It is common throughout India. The 
present authors have found the presence of water soluble bases and potassium salts 
in the plant. The roots are stated to have cathartic and irritant properties and are 
used to procure abortion (Dymock et aP^). 

Urena lobata Linn. {YERT^.—Bachita, Ban-ochra, Vana~hhenda). It is a common herb, 
generally distributed throughout the hotter parts of India, very frequently in waste 
places, and in the bamboo and mango clumps of Bengal. Seeds contain ah enzyme 
urease (Wehmer'^). A private communication from Dr. R. C. Muirhead Thomson 
of the Tocklai Experimental Station, Cinnamara, Upper Assam states that root of 
this plant are supix)sed to be widely used for procuring abortion. A short piece of 
the root is inserted into the vagina and left there for several hours. It is said to be 
widely used by the Assamese and may possibly be used by the tea garden coolies too. 

♦WlTHANIA SOMNIFERA Dun. 
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Insects are responsible for incalculable harm to man in many ways. It would 
be no great exaggeration to say that insects have been directly or indirectly 
responsible for more loss of life and destruction of property than that caused 
by wars, floods, earthquakes, fires and famines in the history of man. Advances 
in civilization are producing conditions suitable for insect multiplication in many 
places, in spite of all efforts to the contrary. On a moderate computation the 
annual loss caused to India through insect pest has been put at 2,000 millions of 
rupees and over a million and a half of human lives. An effective defence against 
these enemies of social and economic progress will materially reduce this enormous 
wastage and facilitate national development, in a country like ours. One of the 
necessities for combating this menace is to find cheap and effective insecticides, 
commensurate with the means of the great masses in India whose economic condi- 
tion is very low. For several reasons vegetable insecticides arc preferable to the 
synthetic products, such as arsenicals, copper compounds, D.D.T., B.H.C. 
(Gammexane), etc. Those from vegetable sources are undoubtedly less dele- 
terious to human beings and other warm-blooded animals generally, and they are 
also less harmful from the point of view of agriculture. Further, most of the 
mineral insecticides at the present time are being imported from foreign countries 
and are therefore expensive. So far as the insecticides from the plant kingdom 
are concerned, so little is known in the country that we have to depend mostly on 
those grown in other countries. Some of these such as Pyrcthnim have been 
introduced into India and have established themselves fairly well. The larger the 
number of effective insecticides we discover from among the Indian poisonous 
plants and the more we encourage the cultivation of well-known insecticidal plants 
in India, the greater will be the chances of their being brought into extensive 
use by the people for medical, veterinary, agricultural and household purposes. 

Important bisectiddal Plants. — Of the vegetable insecticides of proved 
value may be mentioned Chrysanthemum (pyrethrum), Derris (tuba-root), Lon- 
chocarpus (cube-root), Nicotiana (tobacco), Tephrosia, Picrasma (quassia). 
Delphinium (larkspur), Veratrum, etc. Amongst these. Chrysanthemum cinerariae- 
folium Vis. and Derris elliptica (Roxb.) Benth. have acquired great importance 
as plant insecticides during the last two decades. On account of the effectiveness 
of the flower-heads of C. cinerariae folium in destroying insects and mosquito 
larvae, Japan, Kenya and some other countries have taken up the cultivation of 
this plant and are reaping enormous profits by exporting them to other coun- 
tries. In India its cultivation has been attempted only very recently and there 
is every likelihood of this countiy soon occupying a prominent position amongst 
the pyrethrum-producing countries of the world. A series of samples analyzed 
from the material grown in Kashmir, Kangra valley and Mayurbhanj State have 
given promising results and show it to be as good as any produced elsewhere. 
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Derris elliptica is found wild to a very limited extent in India. The roots from 
plants cultivated in Mysore have been found to contain a high percentage of 
rotenone, one of the important insecticidal constituents occurring in the plant. 
Several allied species found in India need investigation. Of these Derris ferru- 
ginea (Roxb.) Benth. has recently been shown to contain rotenone and may 
prove to be a good insecticide. Tobacco is largely cultivated in India. 
Tephrosia vogelli Hook. f. has been shown in foreign countries to be an efficient 
insecticide for fleas, lice and ticks, and it has been suggested that it may be used 
as a cheap commercial dip for cattle. This plant is cultivated in the tea gardens 
of Assam for use as a green manure, but the leaves examined showed poor 
insecticidal properties. Some of the other species of Tephrosia are also stated 
to have insecticidal properties but several of the Indian species although met 
with in abundance, remain uninvestigated. Indian species of Picrasma also need 
investigation, as powdered young leaves and twigs of F. javanica Blume var. 
nepalensis (Benn.) Badhwar (syn. P. nepalensis Benn.) are used to kill mosquito 
larvae in Assam. Several Indian species of Delphinium are even now used for 
destroying maggots in wounds and may be potential insecticides. Furthermore, 
it has been stated that the alkaloid cytisine is an important constituent of the 
Persian and Australian insect powder. This alkaloid, which resembles nicotine 
in its action, has been found in at least six genera of whicli Euchresla and Sophora 
are represented in India. 

Insect-Repellent Plants. — The importance of insect-r'epellents in the 
economy of nations also occupies a prominent place. Here again the cheaper and 
larger the number of effective insect-repellents that could be used from amongst 
plants growing in India, the greater the likelihood of the masses of India benefit- 
ing from their use. The leaves of neem {Azadirachta indica A. Juss.) and of 
patchouli (Pogostemon heyneanus Benth. syn. P. patchouli Hook. f. in FI. Brit. 
Ind., non Pelletier), and the roots of costus (Saussurea lappa C. B. Clarke) arc 
used to protect woollen fabric from insects. Articles placed in boxes made of 
sandalwood (Sant alum album Linn.) are immune from the attacks of these pests. 
Some essential oils, such as the eucalyptus oil from Eucalyptus globulus Labill. 
and citronella oil from Cymbopogon nardus (Linn.) Rendle syn. Andropogon 
nardus Linn., when applied to the body, give relief from the bites of mosquitoes 
so long as the odour lasts. Hemp (Cannabis sativa Linn.) if spread under a 
bedshect, affords ample protection against the fleas which disturb the sleep at 
night in many of the hill stations of India. The simple device of mixing the 
the leaves of Trigonella foenum-graecum Linn, and of Vitex negundo Linn., etc., 
with the grains before storage, especially in rainy weather, as practised by the 
agriculturists in some parts of this country, saves the produce from the ravages 
of insects. Investigation of suitable plants which, when grown, will keep away 
the mosquitoes from habitations has been engaging the attention of malariologists 
for some time. No really effective plant for tliis purpose has so far been 
discovered, but it may be worthwhile giving extended trials to the shrubby basil 
(Ocimum gratissimum Linn.), absinthe (Artemisia absinthium Linn.) and such 
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Other plants which diffuse strong fragrance into the surrounding atmosphere. The 
use of repellent sprays for protecting cattle from attacks of flies constitutes at 
the present time an integral part of dairy practice in the progressive countries 
of the world, although opinion would appear to be still divided as to whether 
the protection thus afforded results in an actual increase in yield of milk. It is 
reported that the use of a spray consisting of high-speed Diesel oil, 'Tyrocide 20” 
(a concentrated extract of pyrethrum flowers) and pine oil, when applied on 
cows for 21 consecutive days proved very effective against some species of biting 
flies and resulted in an appreciable increase in the yield of milk. 

Potentialities in India.— It follows, therefore, that the search of vegetable 
insecticides and insect-repellent plants from among the vast potential resources 
existing in this country will repay scrutiny. A list of those reputed is given below. 
The distribution of such plants in India, their active principles and the manner 
in which they are used for the purpose in view are briefly mentioned. In addition 
to plants described, a number of essential oil-bearing plants could be usefully 
investigated, especially as insect-repellents. 

Attention may also be drawn to a recent paper by Hackett and his collaborators*** 
wherein naturalistic methods in practice for the control of mosquito larvae 
arc discussed. The authors are of the opinion that the method of ‘"herbage-packing” 
to shallow, small volume running channels is unfavourable to larval growth. It 
is not every plant, however, that is suitable in the water. According to these 
authors. “The best so far found in India arc Cleistanthus species and Ilolarrhcna 
apitidysenterica*\ There is no doubt that a number of plants mentioned below 
as also many others amongst the Indian poisonous plants dealt with by Chopra 
and Badhwar^ would be found to be equally good or even better for this purpose 

Important Indian Insecticides of Vegetable Origin 

1. Pyrethrum. — Principal among these is pyrethrum derived from a plant 
belonging to the genus Chrysanthemum of the family Compositae. Pyrethrum 
flowers are somewhat similar to the common daisy. It is grown chiefly in Japan, 
Dalmatia, Yugoslavia, Italy, Kenya and other countries round the Mediterranean 
sea. 

The flower heads of the following species are known to be toxic to insects : 
(a) C. roseum (b) C, carcum and (c) C. cinerariae folium. The last species 
possesses high insecticidal properties and larger yield of flowers and is, therefore, 
cultivated widely. Commerce in these flowers originated in certain provinces of 
Persia and Dalmatia under the various names of Persian powder, Dalmatian 
powder, as simply ‘Insect powder* and more recently ‘Jose sticks from Japan. 
Pyrethrum has been successfully cultivated in India (Kashmir and Nilgiris) and 
approximately 500 tons per annum is produced in the country. 

Chemistry.— Although all parts of the plant are more or less toxic to insects, 
most of the toxic principles are contained in the flower head. LaForge and his 
associates have demoi^trated that the natural active principles of pyrethrum flowers 
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are the four esters namely, Pyrethrins (I and II) and Cinerins (I and II). 
These are formed from chrysanthemum monocarboxylic and chrysanthemum 
dicarboxylic acids, and the alcohols pyrethrolone and cinerolone. Allyl homologue 
of cinerin I, has been successfully synthesized in the laboratory and the so-called 
synthetic pyrethrum may be commercially available in due course. These esters 
are highly complex in composition. They are particularly insoluble in water but 
dissolve readily in most of the organic solvents such as alcohol, acetone, ether 
and kerosene. The total pyrethrin contents of the dried flowers vary from 0.3 to 
1.2 per cent., depending on the altitude where it is cultivated, the season, the 
nature of the soil, climatic conditions and other factors. On greater quantity 
of the active principles of the flowers will depend the higher degree of toxicity to 
insects. Extracts are usually prepared from flowers with the highest pyrethrin 
contents. 

Pyrethrum should be coarsely ground for extraction with kerosene or any 
other solvent. Most of the Pyrethrum sprays are extracts in kerosene oil or some 
other mineral oil resembling kerosene. Two per cent., 4 per cent, and 10 per cent, 
concentrated extracts are commercially available. For spraying purposes, the 
extract is diluted so as to contain approximately 0.1 per cent, pyrethrins. The 
expense on sprays can be reduced by using pyrethrum emulsions instead of the 
usual pyrethrum kerosene solution. An oil-soap emulsion may be made as 
follows: Two parts (by volume) of pyrethrum extract are mixed with 2 parts of 
groundnut oil (it is possible that other vegetable oils would be equally suitable). 
The mixture is gradually added to one part of 20 per cent, soap solution (prepared 
by adding 2i lb. neutral soap, without any free alkali to 1 gallon of water), 
thoroughly agitating all the time to produce a uniform stock emulsion. This 
emulsion concentrate retains its full efficacy for about two months after which, 
it gradually deteriorates. The spray prepared with water loses about 50 per cent, 
of its potency in 24 hours and should therefore be prepared daily. A number of 
emulsifiers have been developed which prevent deterioration of the pyrethrins. 

The pyrethrins are contact poisons and paralyse the central nervous system 
of the insects. They have a quick knock-down effect in contrast to the slow action 
of other recent synthetic organic insecticides. Pyrethrum sprays have been 
successfully used for the control of malaria. The rationale of this method is that 
mosquito after taking an effective blood feed is able to transmit malaria only 
after 10-12 days and if the mosquito could be destroyed within this period, 
transmission of malaria would not be possible. After taking the blood feed at 
night, the mosquito rests in dark rooms, cattle-sheds, etc. and spray killing is 
done by finely atomising the insecticides in these rooms. The efficacy of this 
method is therefore directly proportionate to the frequency with which spraying 
is carried out, when the vector species passes most of its day inside rooms and 
cattle sheds and the infection rate among the mosquitoes is also low ; good results 
are obtained by spraying once a week. In highly malarious areas, however, where 
the infection rate among the local mosquitoes is high, and the mosquitoes often 
rest during the day outside houses and cattle sheds, it is necessary to spray twice 
or thrice a week ; and during an epidemic as often as possible,. 
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All the human dwellings and cattle sheds within a distance of half a mile 
of the community to be protected should be sprayed. As far as possible, every 
opening into the room should be closed at the time of spraying and should remain 
closed for 20 minutes thereafter. The spray is generally directed upwards and 
in a closed room ^ oz. of spray solution is sufficient for one thousand cu. ft. space. 
But when spraying in structures which cannot be completely closed, double the 
quantity should be used. For small rooms, hand operated atomisers of various 
types are used but electric or petrol power driven portable spray machines have 
been found more suitable for large barracks and buildings. Pyrethrum extract 
may also be applied in the form of a very finely atomized aerosol dispersed by 
special aerosol bombs. These dispersers are of various sizes and the atomization 
is achieved either by freon, carbon dioxide or arcton gas. The bombs arc 
useful for the disinfection of aircraft, tents and railway compartments, etc. 
Pyrethrum sprays are not toxic to man and livestock and can be used without 
any elaborate precautions. A slight fire danger may exist in the use of kerosene 
sprays but in practice no such disaster has been reported. Pyrethrum sprays have 
been successfully employed for the control of most of the other insects affecting 
man and spraying technique is the same discussed above. 

Synergists for Pyrethrum. — ^The scarcity of pyrethrum during World 
War II stimulated research on methods of extending available stocks resulting 
in the development of a number of activators or ‘synergists', which by themselves 
have little or no value as insecticides. Their addition materially increases efficacy 
of pyrethrum. Sesame oil, piperonyl cyclohexanone and piperonyl butoxide have 
been reported as satisfactory synergists. Certain components of pine oil 
particularly glycol ether of pinine have been used in fly sprays. Similarly N-Iso 
butyl undecyleneamide has been found to increase the toxicity of pyrethrins. 
Other similar compounds are : N-Iso butyl piperonylamide, N-butyl piperonlamidc, 
and N, N-diethyl piperonylamide. 

Combination of pyrethrum and DDT or other organic insecticides is used 
in order to obtain a quick knock-down and lethal effect and long residual effect. 
The formulation contains 3 oz. of 1 per cent, pyrethrum extract, 0.5 oz. of DDT 
in 97 oz. of kerosene giving a concentration of 0.03 per cent, pyrethrins and 0.5 per 
cent. DDT in the spray. 

2. Nicotine (C10H14N2). — It is the principal alkaloid found in tobacco plant, 
which in its pure form is an almost colourless and odourless oily liquid of 1,0093 
API density and boiling point of 246^C. It is readily soluble in water and to a 
lesser extent in mineral oil fractions. The alkaloid is present in all parts of the 
tobacco plant varying in amounts from a fraction of 1 per cent, to 4 or 5 per cent. 
Commercial preparations are commonly marketed as nicotine sulphate. The 
sulphate form is non-volatile and is less toxic than the alkaloid itself. It is, 
therefore, safer to handle. Alkaline water is used as a carrier for the nicotine 
sprays in order to neutralize the free acid. Oil sprays of nicotine or emulsions 
are also used. The principal use of nicotine is against agricultural pests and 
it may be used in combination with pyrethrum sprays in the public health field. 
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3. Botenone and Botenoids.— These are active toxic principles of the 
Derris plant. Dcrris grows principally in the Far East. Eighty or more species 
are known but only two, Derris elliptica and Derris malaccensis from Malaya are 
cultivated. The roots are dug up when the plant is about two years old at a time 
of the year when the Rotenone (C 23 H 22 O 6 ) content is highest. Rotenone is a 
white crystaline substance with a melting point of 163®C. Crystaline Rotenone 
is stable but in certain organic solvents breaks down after a varying length of 
time, particularly on exposure to sunlight and ultra-violet radiation. Rotenone 
and its related compounds act as both contact and stomach poisons but not as 
fumigants. Applications are made as dusts, sprays, aerosols, etc. Dust mixtures 
are compounded witli an inert base as in the case of Paris green. Liquid sprays 
may be prepared by making suspension of the powdered roots or by making an 
aqueous extract or as a colloidal suspension. Rotenone and Rotenoides were 
used to supplement the limited supply of Nicotine and Pyrethrum. The former 
IS effective against fleas, lice, flies and a number of insect larvae. With the 
discovery of DDT and other synthetic organic insecticides, however, the rotenones 
have been replaced and their use in the public health field is very restricted. 

4. Synthetic Insecticides. — Inorganic chemicals, such as arsenic and 
sulphur, were used for insecticidal purposes for quite a long time and practically 
no attention was given to the organic compounds. But gradually, as pyrethrum 
and nicotine sprays were developed, the chemists started to synthesise organic 
compounds. As a result, DDT and a host of other chemicals have now been 
discovered. In contrast to the inorganic insecticides, organic compounds have 
proved effective, and some possess the added advantage of being toxic for a 
number of days, weeks, or even months after application on insect resting places. 
This residual toxicity of synthetic insecticides when applied to insect resting 
places, is the most significant property that marks them out as unique insecticides. 
But most of these organic compounds, including DDT are by no means toxic to 
all insects. Experience has shown that they are decidedly valuable for the con- 
trol of certain types of insects, while ineffective against others. 

Below is given the list of plants occurring in India which have been reported 
to possess insecticidal, insect-repellent and piscicidal properties. 

Insecticidal and Insect-repellent Plants 

I* For detailed description refer to Parts II and III 2 
♦Acorus calamus Linn. 

Acorus gramineus Soland. A semi-aquatic herb found in tlie Khasia Hills and Sikkim 
Himalayas at altitudes of 4,000 to 6,000 ft. It contains an essential oil. The root- 
stock is used in China as an insectifuge and insecticide 

Adina cordifolia (Roxb.) Benth. & Hook. f. (S.—Dharakadantbu; H. — Haldu; B . — Keli 
kadam; M.— Maw/a kadamba). A large deciduous tree found in sub-Himalayan tract 
from the Jumna eastwards, ascending to 3,000 ft. and extending throughout the moister 
regions of India. It is common in western India, especially in the forests of Surat, 
Ratnagiri and Thana districts; also plentiful in Mysore, Upper Godaveri and Bhandara. 
It contains bitter principle. Its juice is employed to kill maggots in sores (^^). 
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Agave Americana Linn. (H.^Kantala; B.—Jungli anarash), A stout shrubby plant with 
a rosette of spiny leaves. A native of America planted in parks and gardens through- 
out India. Its leaves contain an acrid volatile oil and the roots contain a crystalline 
saponin. Leaves likely to contain saponins. Wall paper impregnated with juice of 
tlie leaves is said to be proof against the ravages of white ants izy 

Anacardium occidentale Linn. (H. & Bo. — Kaju; B . — Hijli badam; M. — Mundiri-Jeai) . 
A small tree from South America, now established in the coastal districts of south 
India, Chittagong and the Andaman Islands. From it may be extracted a black, caustic, 
oily juice containing phenolic compound cardol, anacardic acid and an ether-soluble 
substance. Its juice is used to protect limber, books, etc. from white ants(^^). 
Anamirta cocculus (Linn.) W. & A. (Bo. — Kakaphala ; H. &. S. — Kakmari ; M. — 
Kakkay-kolli-virai) , A large climbing shrub found in Assam, Eastern Bengal, Oudh 
Orissa and Konkan soutliwards to Ceylon. Its seeds contain picrotoxin. A kind 
of ointment prepared from the drupes is employed as an insecticide (^2) 

Andrachne cordipolia Muell.-Arg. (P. — Gurguli). An erect .shrub met within the tem- 
• perate Himalayas from the Indus eastwards to Nepal at altitudes of 4000 to 8,000 ft. 
common in shady places. The leaves contain hydrocyanic acid. The leaves are believ- 
ed by people in Jammu to have insecticidal properties. The powdered root-bark of 
A. ovalis Muell.-Arg. of Africa is used as a fly exterminator by the Zulus, after it 
is mixed with milk (®’^^). 


Annona reticulata Linn. (H. — Louna; P. — Nona; Bo. — Rantphal; M. — Ramsita). A small 
American tree, cultivated, but not so extensively as A. squamosa. The bark' contains 
an alkaloid anonaine. The properties are similar to A, squamosai}^). 

Annona squamosa Linn. (S. — Gandhagatra; ^l.—Sitaphal ; B.— ^/a; M.—Sitaphalam) . 
An American tree about 20 ft. high. Cultivated and naturalized in several parts of 
India. The seeds contain an oil and a resin which contains an acrid principle and 
the leaves and seeds contain an amorphous alkaloid. The seeds, leaves and the imma- 
ture fruit contain an acrid principle fatal to insects; the dried unripe fruit, powdered 
and mixed with gram flour is used for killing vermin and the seeds to kill body lice. 
The powdered seeds and an aqueous infusion of the leaves is believed to possess 
valuable insecticidal properties (9'i3»i6»i7) 


Arisaema speciosum (Wall.) Mart. (P.-KtVa/w). A tall tuberous herb occurring m 
the temperate Himalayas from Hazara to Sikkim and Bhutan at altitudes of 7.000 
to 10,000 ft. It yields an acrid juice. The properties are similar to AJortuosum, 

Arisaema tortuosum (Wall.) Schott. {V.-Samp-ki-kumh). A tall tuberous 
in the temperate and sub-tropical Himalayas from Simla to Bhut^ 
about 8.000 ft.; also in Khasia Hills. Manipur, Chota Na^ur, Ranchi 
In western India it is met with in Konkan ; in Madras ^tatemRampa Hills a^l^^^^^ 
tudes of 4.S00ft., Horsleykonda at 4,000 ft., and in Western Ghats 
It yields an acrid juice. The tubers are used to kill worms which infest cattle during 
the rainy season. A decoction from the tubers prepared from some other species 
belonging to Arisaema also used to kill insects in India an a roa 

Amstolochia bkacteata Retz. (S.—Dhumrapatra; U.—Ktramar, 

slender prostrate herb grows on the banks of the Jumna a , , . ^ ^ 

Bundelkhand, Sind and Konkan. In the Madras Pres.dency it is fo^d m ^rthern 
Circars, the Deccan and Carnatic, on dry soil especially the black MHon » ^ • 

occurrence in Bihar is doubtful. It yields a nauseous volatile ; 

The juice is applied to foul and neglected ulcers ^ ^ 
cular name Tdrimar’ (insect killer) is expressive of this faett 


♦Artemisia absinthium Linn. 
♦Azadirachta indica a. Juss. 


73 
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Bambusa abundinacea Wind. (S. — Vansa; B. & H. — Bans; Bo.--Mandgay; 

It is a common bamboo in central and south India^ cultivated in many places in north- 
west India and in Bengal. It contains benzoic add and traces of a cyanogenetic 
glycoside in shoots. The shoots have lethal action on mosquito larvae (**). 

♦Butea monosperma (Lam.) Kuntze. 

Calonyction muricatum (Linn.) G. Don syn. Ipomoea muricata Jacq. It is a large twiner 
found in the Himalayas from Kangra to Sikkim up to an altitude of 5,000 ft. and 
also in the upper Gangetic Plain, Bengal and the Deccan Hills; often cultivated for 
the sake of its thickened pedicels which are edible. The seeds contain a resin. The 
juice of the plant is used to destroy bugs (^^’^®). 

♦Cannabis sativa Linn. 

Cassytha fiuformis Linn. (S.—Ajkashavalli; K.—>Amarbeli ; B.—Akashel). It is a wiry 
leafless twining parasite throughout the greater part of India, especially near the sea 
coast. It contains an alkaloid. According to Pappc, quoted by Watt and Breyer Brand- 
wijk, it has been used as a wash for scalp and head and for the destruction of 
vermin (^^*^^). 

* Centratherum anthelminticum (Willd.) Kuntze. syn. Vernonia anthelmintic a (Willd.). 

♦Chrysanthemum cinerariaefolium Vis. 

CiMiciFUGA FOETiDA Linn. (P. — Jiunti), It is a tall robust perennial found in the Hima- 
layas from Kashmir to Bhutan at altitudes of 7,000 to 12,000 ft. The rhizomes of 
C. racentosa (Linn.) Nuttal a foreign species contain a saponin, a glycosidic tannin, 
a water soluble glycoside, and a glycoside insoluble in water but soluble in alcohol. 
These also contain an essential oil. It is possible that the Indian plant contains identical 
or similar constituents. The roots are used to drive away bugs and fleas in Siberia; 
the flowers and unripe fruits have an extremely foetid smell and probably have the 
same property, hence its English name, bugbane(®®). 

♦Cinnamomum camphora Nees & Ebern. 

Croton oblongifolius Roxb. (B. — Baragach; K,—-Chucka; Bo.— Ganasur; M.— Bhutan- 
kusantu). It is a small deciduous tree found in the sub-Himalayan tract from Oudh 
eastwards; also in Bengal, Sylhet, Chota Nagpur, and in central, western and southern 
India. The seeds contain an oil with properties similar to that of C. tiglium, 

Croton tiglium Linn. (S.—Jayaphala ; H. — Jamalgota ; B.— Joy pal; Bo. — Geyapal; M. — 
Nervalam). It is a small evergreen tree planted in gardens more or less throughout 
India; almost becoming naturalized in Bengal and Assam. The seeds contain an oil 
which is the most violent of all cathartics. They also contain an alkaloid ricinine, 
and two toxic proteins. The oil is sometimes used as an insecticide (®*^®). 

CucuMis sattvus Linn. (Wild form). (S. — Sukasa; H. — Khira; B. — Sosa; Bo. — Kankri; 
M. — Mulluvellari). A hispidly hairy climber cultivated in all warm and warm temperate 
countries; also found wild in northern India. The fruits contain a proteolytic enzyme 
resembling erepsin. It contains also a bitter substance the nature of which has not 
been ascertained. It has been said that the juice banished wood lice and fish insects 
and freshly cut slices are strewn in their haunts for this purpose (^®). 

♦Curcuma longa Roxb. 

Cymbopogon nardus (Linn.) Rendle syn. Andropogon nardus Linn. It is a tall aromatic 
grass cultivated for the sake of its aromatic oil. According to some authors, this 
plant is also found wild in India. The essentisd oil known as oil of citronella is 
obtained from leaves. The commercial supply of oil of citronella is obtained princi- 
pally from Ceylon, Burma and the Straits Settlements. It is an important constituent 
of mosquito repellent preparations found in the market. 

Cynanchum arnottranum Wight, It is an erect plant found in Kashmir at altitudes 
of 6,000 to 8,000 ft., also in Baluchistan. The leaves are dried and powdered and used 
to destroy maggots which infest wounds in animals. 
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Delphinium brunonianum Royle. {P,—-Lashar). It is an erect simple herb found in the 
western Himalayas and Tibet at altitudes of between 13,000 and 17,000 ft. Aitchison 
remarks that the juice of the leaves is used in Kurrura (Pakistan) to destroy ticks 
on animals, particularly when they affect sheep (®®). 

Delphinium caeruleum Jacq. ex Camb. (P. — Dhakangu). It is an erect herb 
met with on the Alpine Himalayas from Kumaon to Sikkim; it is common in the 
Sutlej basin at altitudes of 8,000 to 17,000 ft. The root is applied to kill maggots 
in the wounds of goats(^^). 

Delphinium elatum Linn. It is a sparingly branched herb found in the west temperate 
Himalayas from Kashmir to Kumaon and in the inner Tibetan valleys at altitudes of 
10,000 to 12,000 ft. It contains alkaloids. In Europe the seeds are used as an 
insecticide (i3’4oj • 

Derris elliptica (Roxb.) Benth. (Mai. — Tubah). 

Duranta repens: Linn. syn. D. Plumieri Jacq. It is an evergreen shrub, one of the 
commonest hedge plants in Indian gardens. The leaves contain a saponin. The berries 
contain an alkaloid analogous to narcotinc. When macerated, the berries exude a juice 
which is letlial to all anophelines and culicines. Manson has foimd that the juice is 
lethal to anophelines and culicines in dilutions of i in 100. The action on culicines 
is less marked than on anophelines (®’ ^^ 3 ). 


♦Eucalyptus globulus Labill. 

Euphorbia antiquorum Linn. 

Euphorbia thymifolia Linn. {Sr-'Racta-vinda-chada; H. — Chhoti dudhi; 'B^—Dudiya, 
Bo,— Nayeti; M .—Sittrapaladi) , It is a small prostrate annual found throughout 
greater part of India, up to an alutude of 4,000 ft. on the Himalayas. It contains 
an essential oil which is used in sprays to keep off flies and mosquitoes from inhabited 
rooms (®^). 

Gardenia campanulata Roxb. (Burm.—Hsaythanpaya). It is a shrub found at the foot 
of the Sikkim Himalayas, Assam, Sylhet, Chittagong and at the summit of Parasnath 
Hill in Bihar. It contains a saponin. The fruit is used as a fish poison and the fruit 
juice is an efficient larvicide in dilutions up to i in 8o(^*®). 

Gaultheria fragrantissima Wall. It is a stout herb met wilh from Nepal to Bhutan 
at 6,000 to 8,000 ft.; also on the Kliasia Hills, Western Ghats, the Nilgins, the Pulneys 
and Hills of Travancore at altitudes over 5,000 ft It contains an essential 01 in 
the leaves and other parts of the plant. The essential oil is a constituent of several 
insecticidal and insect-repellent preparations **)• 

Gloriosa soperba Linn. (S.-Shakra pushpi; U.-KaliUri; 

mg; M.-Agnisikha). It is a tall herbaceaous climber found throughout tropical Ind a 
up to 7,000ft. on the hills; common in Mysore State. The rootstock contains a to 
bftter principle, alkaloid colchicine and two other bases. The juice of the leaves is used 
to destroy lice in the hair (»’ 55 * 56 ) 

Gynandropsis gynandra (linn.) Merr. syn. G- ^tophylla DC. 

H.-Karalia: B.-Harhuria; Bo.-Tilavam; U.--Tmvela). 

somewhat foetid herb, abundant throughout the f 

acrid volatile oil. The seeds, hibbed with oil, are used to destroy head lice( ). 

Hedbba beux Linn. 

Kaiahcboe sPATHm.ATA (Poir) DC. (H.-rntor«). A f ^ 

t«>pkal and sub-tropical Himalayas from Kashmir to Bhu^ g^^lty « 
between i,ooo to 4.000ft.: near Simla it ascends to 6.000ft above the sea 
leaves arc stated to be poisonous to insects. 
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Lagenandra toxicaria Dalz, (Bo.-^Rukh^alu; M.— Afaravara tsjembu). It is a herb 
found in marshes and along water courses, often growing gregariously in Konkan, 
Southern Maharatta Country, North Kanara Mysore, Coorg and throughout the West 
Coast and Ghats of the Madras state up to an altitude of 4,000 ft. It contains an acrid 
juice. The plant is said to have insecticidal properties (®). 

♦ Madhuca latifolia (Roxb.) Macbride syn. Bassia latifolia Roxb, 

♦Madhuca longipolia (Linn.) Macbride syn. Bassia longifolia Linn. (S. — Madhuka ; 
H.-^Mohua; B.’—Mohuva; Bo.^Mahwa; M.-^Illupai). It is a large tree found in 
the forests of western India from Konkan southwards to Travancore; it is common 
in Malabar, Mysore, Anamalais and the Circars at low elevations. After extraction 
of the oil from seeds, a sapo-glycoside called mowrin is obtained from the residue. 
The residual cake, ‘mowrah meal*, after the extraction of ^e oil from the seeds, is 
used as a worm killer for lawns as in the case of M. latifolia. It is also used as a 
fish poison (^^). 

Melaleuca leucadendron Linn. (H., B. & Bo.— Kayaputi ; M.—Kaiyappudai) . It is an 
evergreen tree found in the Tenasserim, Mergui, Malacca, Malaya Islands and Australia, 
var. leucadetpdron Duthie is cultivated in India. The essential oil, known as cajuput 
oil, is distilled from the leaves and twigs. Cajuput oil is an excellent mosquito repel- 
lent and has the advantage over oil of citronella in that it volatilizes more slowly. 

Milletia auriculata Baker ex Brand. It is large robust woody climber common in the 
outer Himalayas from Sutlej eastwards to Sikkim upto an altitude of 3,500 ft. It is 
abundant in the forest tracts of Dehra Dun, the Siwalik Range, Rohilkhand, North 
Oudh, Gorakhpur and Bundelkliand ; also in Bihar, Orissa and Bengal and in the forests 
of Ganjam and Vizagapatam upto 4,000 ft. The powdered root is applied to sores 
in cattle to kill vermin (^^). 

Nicandra physaloides Gacrtn. It is an erect annual herb introduced from Peru, but now 
found as a weed on rich soils in many parts of India up to an altitude of 7,000 ft., on 
the Himalayas; it is often grown in gardens. In Madagascar, a decoction of the leaf 
is stated to be used to destroy head lice. It is also stated to be used as a fly poison 
in parts of the United States of America 

Nicotiana rustica Linn. (H. & B. — Vilayati tamaku; F.—Kakkar tamaku). It is an 
erect herb cultivated in the Western Punjab, Balluchistan, Bengal and other places in 
India, but sparingly as compared with N. tabacum. The properties are similar to 

N. tabacum. 

Nicotiana tabacum Linn. (H. — Tamaku; B. — Tamak; Bo. — Tambaku; M. — Pugaiyilay). 
It is an erect herb cultivated throughout India; sometimes met with as an escape. 
Its leaves, stems and roots contain a volatile alklaoid, nicotine and the leaves also 
contain several other alkaloids and two glycosides. Preparations from the leaves and 
crude solutions of nicotine are extensively employed as insecticides in horticulture by 
dusting or spraying or by vaporization. Similar preparations are sometimes used as 
external application and as parasiticides in veterinary practice. Tobacco leaves are 
also used to ward off leeches, for which purpose they are placed under the stockings 
during marches in damp forest localities that are infested with these pests. 

♦Nigella sativa Linn. (H. & B.^Kalajira ; Vriddhatulasi ; Bto.—Kalenjire) . 

OaMUM GRAnssiMUM Linn. (S.^Vantulshi; H. & B.^Ramtulshi; Bo.-^Ramatulasa; M.— 
Blumichcham^Hilasi). It is cultivated in gardens ' throughout Bengal, East Nepal and 
the Deccan Peninsula; it is said to be a common wild plant m Western India. .It 
contains an essential oil, thymol, eugenol and methyl chavicol. The shrubby basil is 
popularly believed to be a good mosquito repellent and its plantation has been suggested 
as a measure of biological control of mosquitoes. It diffuses a strong fragrance than 
any other member of the genus ocimum. In this connection it may be remarked that 

O , sanctum Linn, is also believed to have similar properties (^^}. 
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Pachygone ovata (Poir.) Miers ex Hook, f. & Thoms. It is a lofty climber found in 
. the sandy sea shores of the Coromandel Coast from Nellore to Tanjore and Tinnevelly ; 
also in the Deccan in Bellary, Cuddapah and Mysore. The dried fruit is used for the 
purpose of destroying vermin 

♦ Peganum harmala Linn. 

PiCRASMA javanica Blume. var. nepalcnsis (Benn.) Badhwar (syn. P. nepalensis Benn.). 
It is a moderate- sized tree found in Assam and Nepal. The powdered young leaves 
and the twigs of this plant are used as larvicide in Assam. 

PiERis OVALIFOLIA D. Doii. It IS a small deciduous tree found in the outer Himalayas from 
the Indus eastwards, usually from 3,000 to 8,000 ft. above sea level, common east of 
the Ravi (Punjab) and in the Khasia Hills between 3,000 to 5,000 ft. It contains 
a toxic substance, and romedotoxin. The young leaves are believed by people in Jammu 
Kashmir to have insecticidal properties 

POGOSTEMON HEYNEANUS Bentli. syn. P. patchouli Hook. f. (FI. Brit. Ind, non Pelletier). 
(H. — Pacholi; B. — Pachapat ; Bo. — Patch pan). It is a strongly aromatic herb found 
in Western Ghats from South Kanara southwards in open forest land; often cultivated 
and then run wild. Also about Kotagiri in the Nilgiris at 6,000 ft. Sometimes culti- 
vated in gardens in Bombay and Bengal. It contains an essential oil. The dried leaves 
are extensively employed for scenting clothes to keep off insects from shawls, etc. 

Polygonum flaccidum Meissn. It occurs throughout India; in the Himalayas to altitude 
of 4,000 ft. It is locally used in Assam as a germicide and as a fish poison. The 
greenish mucilaginous juice of the plant kills off mosquito larvae in 15 minutes, but 

is not lethal in dilution 

Polygonum hydropiper Linn, 

Randu dumetorum Lam. 

♦Ricinus communis Linn. 

*Ruta graveolens Linn, 

♦Santalum album Linn. 

Sarcostemma acidum (Roxb.) Voigt, syn. S. brevistigma W. & A. (S. & Bo. — 
Soma; H. & B. — Somlata; M. — Kondapala), It is a leafless, trailing or twining, jointed 
shrub usually found on acrid rocks in Konkan, the Deccan, Northern Circars, Carnatic 
and on Horsleykonda up to an altitude of 4,500 ft . ; Singbhum and Puri ; also reported 
from Ranchi; it occurs in Bengal also. It is often used by farmers to extirpate white 
ants from sugarcane fields. A bundle of twigs is put into the trough of the well 
from which the field is watered, along with a bag of salt hard packed, so that it 
may dissolve gradually. The water so impregnated has been stated to destroy ants 
without injuring the crop. Three other Indian species of this genus which are almost 
indistinguishable in a dry state from this plant are similarly used. Two of tliem, viz., 
5 *. brunonianum Wight and Arn. and 5 *. intermedium Decne. are inhabitants of the 
western and southern India. The third S. stocksii Hook, f., is found in Sind and 
Southern Maharatta country, and is more robust than any of the other three. These 
are known by the same vernacular names as S, acidum, 

*Saussurea lappa C.B. Clarke. 

Schleichera oleosa (Lour.) Merr, syn. S, trijuga Willd. (H,— Kgjmw; Bo.— Kojaw; 
IJL.^Pu-maram) • It is a large tree found in dry forests of the sub-Himalayan tracts, 
from the Sutlej eastwards and throughout central and southern India. The seeds con- 
tain a fixed oil and small quantities of a cyanogenctic compound. The powdered seeds 
are applied to ulcers in animals for removing maggots (® 2 * 83 ). 

ScLERiA pergracilis (Nees) Kunth. It is widely scattered from (Jarhwal at an altitude 
of 5.000 ft. to Assam, Bihar, Chota Nagpur and the Deccan. The lemon-scented leaves 
are used to drive away mosquitoes (®^). 
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SoPHORA MOUJS R, Grah. It is a low shrub found in the Himalayas and sub-Himalayan 
tracts of north-western India from Gilgit, Chitral, Hazara and the salt Range to Kumaon 
and Nepal up to an altitude of 7,00 ft. It is also locally common near Malakand, in 
Kagan and Kilba Bushahr, and Sahansradhara near Dehra Dun. It contains an alka- 
loid, sophorine, which is identical with cytisine has been isolated from SJomentosa 
Linn, found in the Andaman and Nicobar Islands and also occasionally cultivated in 
Indian gardens. This alkaloid has insecticidal properties although the use of the plant 
as an insecticide is not recorded. It is likely that 5. mollis contains similar or identical 
alkaloid. The seeds are stated to be useful for destroying vermin (®). 

Tephrosia vogelii Hook. f. It is cultivated in Assam by tea planters as a green manure. 
Its leaves contain tephrosin and deguelin and seeds contain tephrosin, deguelin, 
dehydrodeguelin, allotephrosin and isodepelin. The leaves are said to be an efficient 
insecticide against fleas. In fact, it has been suggested that the plant might be used 
as commercial dip for cattle. The present authors have recently examined the leaves 
of the Assam grown plant. They do not possess insecticidal properties to any marked 
degree. It is possible, however, that this conclusion may have to be modified when 
leaves plucked at various times of the year are examined. Its seeds, which are stated 
to be the most toxic part of the plant, have not been examined so far. About a dozen 
species of Tephrosia are found in India and some of them are commonly met with 
Two of them viz., T. Candida (Roxb.) DC. and 7'. purpurea (Linn.) Pers., are 
reported to be used as fish poison. It is likely that some of the Indian plants may 
also have valuable insecticidal properties (i* 95» 96) 

Trigoneli.a foenum-graecum Linn. (H., B., & Bo.—M^/W; M.—Vendayam). It is an 
aromatic annual herb found wild in Kashmir, the Punjab and the Upper Gangestic plain 
and it is widely cultivated in many parts of India. It contains an alkaloid trigonelline 
and an essential oil. Fenugreek is used as an insect repellent. The agriculturists in 
the Kangra district in the Punjab mix the dried plant with their grains stored up in 
bags, in order to protect them from attacks of insects during rainy weather (*®). 

♦ViTEX NEGUNDO Linn. 

Zanthoxylum hamiltonianum Wall. {}ici).—Pufpuray timur.) It is a climbing thorny 
shrub of Sikkim and Assam. The roots are used as fish poison. A boiled fresh 
solution of the roots killed lOO anopheline larvae in 7 minutes. It acts equally on 
anophelines and culicines but has no action on pupae. The diluted juice loses its 
potency after 3 days and becomes inert on the fifth day 



E. REPUTED PISCICIDAL PLANTS 


There is a group of plants which are closely allied to insecticidal and insoct- 
repellent plants, which are poisonous to fishes and have been used by people to 
procure fish for food from streams and ponds. Some of the piscicidcs have 
also insecticidal properties and vice versa. It is possible that systematic 
investigation of plants poisonous to fishes may lead to the discovery of effective 
insecticides. The list of plants growing in India which arc alleged to have 
poisonous action on fishes is very long and a large number of them have been 
referred to the ^Glossary of Indian Medicinal Plants' (1956). Many of these 
plants contain saponins and other principles such as alkaloids, glycosides, essential 
oils, etc. which act by paralysing either the nervous system of gills or by directly 
acting on their musculature. The knowledge with regard to this group of plants 
has been chiefly gathered from the people living in areas in forests along the 
course of rivers or banks of lakes. 

Below is given a list of plants which are believed to be poisonous to fish. No 
systematic work has so far been done on these plants and these arc, therefore, an 
unexplored field. 


Reputed Piscicidal Plants 

[* For detailed description refer to Parts II and III ] 

Acacia pennata (Linn.) Willd. It is a large scrambling or climbing shrub found in the 
central and eastern Himalayas up to an altitude of 5,000 ft., also in Oudh, Bengal. 
Bihar and in central, western and south India; it is also reported from the north-we.st 
Himalayas. The fruit and stem are used in Burma to poison fish. 

Acronvchia pedwnculata (Linn.) Miq. (syn. A. laurifolia Biume). It is a sma 

found in Dehra Dun, Konkan, North Kanara, the hill forests of the Western Ghats 
of Madras State up to an altitude of 6,000 ft., South Deccan, Northern Circars, Orissa. 
Sikkim upto 3,000 to 4,000 ft., Khasia Hills upto 4000 ft., Assam and Chittagong. 
Pamrael reports it to be a fish poison (®). ... r , 

Alblzzia chinensis (Osbeck) Merr. syn. A. stipulata Boivin. It is a large 
throughout India, ascending to an altitude of 4,000 ft. in the Himalayas. c 
a saponin. Pammel records it as a fish poison f®*”). 

Albizzia procera (Roxb.) Benth. It is a tall tree found S 

the Jumna eastwards; also in Bengal, Bihar, Orissa, Madhya Pradesh, Bombay Sta c 
and'^south India, usually in moist places. Occasionally planted as 
roadside tree. The bark of this tree when pounded and thrown into “ ^ 
to stuffy fish. Kirtikar and Basu mention that the leaves have msecticida 

Ahagaixis akvensis Linn. It is an erect or 

part of India upto an altitude of 8,000 ft. m the Himalayas. 

U found in Kashmir, but the blue-flowered one 7;;%— ierb ie the 
volatile oil and two glycosidic saponins have been isolated from e 
root contains cyclamin which is also a glycosidic saponin. ‘® j,„ 
intoxicate fish and to expel leeches from the nostrils of livestock ( ). 

Apama tomentosa Engl. syn. Bragmtia towenforo Biume. ^ ^ er a e 

m Assam and Manipur. It is regarded as a fish poison ( ). 
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Arenga obtusifolia Mart. It is a Malayan palm found in India only under cultivation. 
In the Philippine Islands it is used for poisoning fishes (®). 

Asclepias curassavica Linn. The plant is a native of the West Indies ; often grown in 
gardens and has become naturalized in many parts of India. The herb contains the 
glycoside asclepiadin. The roots contain vincetoxin which closely resemble emetine 
in its physiological action^ It is used to procure fish in the West Indies and in 
Queensland (18» 20» 2i» 22) 

Balanites roxburghii Planch. It is a shrub or small evergreen tree found in the drier 
parts of India extending from south-east Punjab and Delhi to Sikkim, Bengal, Central 
India, Bombay State and South Indian The flesh of the fruit contains about 7.2 per 
cent, of saponins. The bark is used in several places in India and by African Arabs 
as a fish poison (2^). 

Barringtonia acutangula (Linn.) Gaertn. It is a small or medium-sized tree most plentiful 
in Bengal, especially near the coast beyond the tidal range. It is also frequently found 
in Kanara and Bombay along the banks of streams. The fruit contains two saponins. 
The bark is used to stupefy fish in many parts of India. The seeds and roots are 
also said to be used for the same purpose (^®). 

Barringtonia asiatica (Linn.) Kurz. syn. B. speciosa Forst. It is rather a small or 
moderate sized tree which is a native of the Andaman Islands, Singapore and Ceylon. 
It also occurs on the Southern Deccan Peninsula, but not in a wild state. The active 
principle of bark is stated to he a volatile oil combined with a resin. The seeds contain 
3.27 per cent, of a glycosidic saponin, barringtonin and i per cent, of a substance 
designated as barringtogenetic. The plant possesses narcotic properties and stupefied fish 
without killing them. The seeds are also said to be a fish poison(^^^ ^®). 

Barringtonia racemosa (Linn.) Roxb. This is an evergreen ornamental tree common 
along the Western Coast from Konkan to Travancore and from the Sundarbans 
eastwards. The seed is used as a household vermifuge in Madagascar and is stated 
to be a fish poison. The plant possesses toxic and insecticidal properties (®'^^). 

Berberis aristata DC. (possibly some other species of Berberis also.) 

Caesalpinia nuga (Linn.) Ait. This is a large prickly climber found on the banks of 
rivers near the Coast, e.g. in Konkan, West Coast, Orissa, the Sundarbans, Eastern 
Bengal near Chittagong, and in Sylhet. The pulped fruit and stems yield a fish 
poison (2). 

Catxicarpa longifolia Lam. var, lanc£olaria C.B. Clarke. This is a shrub occurring 
plentifully in Central Bengal, Tippera, Chittagong and in the Khasia Hills up to an 
altitude of about 3,000 ft. Pammel records C. longifolia as poisonous to fishes. It 
is likely that the variety lanceolaria also is a fish poison (®). 

Careya arborea Roxb. It is a medium-sized tree frequently found in the sub-Himalayan 
tract from the Jumna eastwards, and in Bengal, central, western and southern India, 
ascending to an altitude of 5,000 ft. The leaves and wood contain tannins, the former 
to the extent of 19 per cent. The Mundas of Chota Nag^pur use the root, bark and 
the leaves to kill fish. In Mysore the inner bark is rubbed on the shoes to ward 
off leeches and is said to be quite effective for this purpose 

Casearia graveolens Dalz. This is a shrub or small tree found in the Upper Gangetic 
Plain, westwards to Chenab ascending to an altitude of 5,000 ft. and in Garhwal, 
Kumaon and the Deccan. In Sikkim it is found at an altitude of 1,500 ft. The 
fruit is used to poison fish. 

Casearia tomentosa Roxb. It is a shrub or small tree common throughout India especially 
in open lands, ascending to an altitude of 3,000 ft. in the Himalayas. According to 
Brandis, the fruit yields a milky acrid jtuce which is employed to poison fish. Some- 
times the crushed fruit is used for the same purpose (^®). 
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Cerbera MANGttAs Linn. syn. C. odollam Gaertn. It is a small tree or a large shrub 
found throughout India in the salt swamps or on the sea-coast. It is abundant on the 
Malabar coast but not very common in Bombay State and elsewhere. The seeds 
contain a poisonous glycoside, cerberin, having a digitalis-like action, Pammel records 
the plant as a fish poison. 

♦ Cinchona calisaya Wedd. 

♦ Cinchona officinalis Linn. 

♦ Cinchona succirubra Pav. ex Klotzsch. 

C'LKISTANTHUS COLLINUS Bciith. & Hook. f. This is a small tree found in the dry forests 
of Bundelkhand, Chota Nagpur, Madhya Predash, Orissa, Northern Circars, Carnatic, 
the, ^ Deccan especially in Myderabad and Malabar. The bark contains saponins and 
tanirrt:^. The root, leaf bark and fruit are employed as a fish poison. 

Corypha umbraculifera Linn. It is a magnificent palm found in the moist forests of 
North Kanara, covering extensive areas near the Gairsoppa and Yena rivers, also on 
Yellapur Gb-.ts. It also occurs in Malabar and Tranvancore but in a doubtfully wild 
state. In the rest of tropical India it is occasionally cultivated. The young fruit is 
pounded up and used for stupefying fish (^^). 

Daf-beugia stipulacea Roxb. It is a large climbing shrub, often a small erect tree found 
in the Flastern Plimalayas up to an altitude of 4,000 ft.; also in Assam, Khasia Hills 
and Chittagong. The bark and root of this plant are stated to be used to poison 
fish (2). 

1 )ERRis FHRRUGtNEA (Roxb.) Bctith. This is a woody climber found in the evergreen forests 
of Upper Assam down to Darrang and Sibsagar. It yields a fair amount of rotenone 
up to 2.4 per cent. Because of the presence of rotenone, it is very likely that this 
plant possesses piscicidal and insecticidal proi)erties 

Derris scandens (Roxb.) Benth. This is a very large climber found in the forests of North 
Oudh, Konkan, Kanara, Madras State, Bengal especially near Chittagong and Orissa. 
It is also sometimes cultivated in gardens. It is used as a fish poison and is considered 
to be devoid of insecticidal properties 

Derris trifolia Lour. var. uUginosa Roxb. ex VVilld. Badwar nov. comb. .syn. 
D, uliginosa Benth.; Robinia uUginosa Roxb. ex Willd. This is a large climber 
found on the muddy sea coast and creeks of the Bombay and Madras States near the 
sea from Cuttack tidal forests to Puri (near the Chilka Lake) ; also in the Sundar- 
bans and Chittagong in Bengal and in Assam. Power examined the stem bark and 
found it to contain 9.3 per cent, of tannic acid and some resins and concluded that the 
toxic effects of the plant were probably due to some constituents of the resin. Krishna 
and Ghose, who examined the roots in different seasons of the year, state that total ether 
extract of these roots which is supposed to extract most of the insecticidal principle, 
was found to vary from 1.2 to 1.9 per cent, and although the ether solubles gave dis- 
tinct colour test for rotenone and allied bodies, no rotenone could be isolated . The bark 
of this plant is used as a fish poison. The plant possesses very poor insecticidal 
properties (44»46) 

Dioscorea hispida Dennst. syn. D. daemona Roxb. It is a climbing plant found through- 
out India up to an altitude of 2,500 ft. in the Himalayas and upto 4,000 ft. in the Khasia 
and Naga Hills. It is, however, absent from the plains of Bengal. The tubers contain 
an alkaloid called dioscorine, which runs through the whole plant. In the Phillippinc 
Islands, poultices of the tubers are applied to wounds which are infested with maggots. 
Fishes are stated to be poisoned by the tubers. According to Gimlette, the leaves are 
also used to poison fishes (47'48»49)^ 

Dioscorea prazeri Prain and Burkill syn. D, deltoidea Wall. var. sikkimensis Prain. 
It is a climbing plant found in the hill tracts of Northern Bengal, Nepal and Khasia 
Hills up to an altitude of 5,500 ft. It contains poisonous saponins. The Lepchas use 

74 
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the rhizome of this plant as a substitute for soap for washing their hair, because it kills 
lice. They also employ it as a fish poison (^®). 

Diospyros ebenum Koen. It is a large or moderate-sized tree found in the forests of 
Peninsular India and Assam. Pammel records it as a fish poison (®). 

Diospyros Montana Roxb. It is a small or medium-sized tree found throughout India, 
in the sub-Himalayan tract from Kangra (Punjab) eastwards, upper Gangetic Plain, 
Bihar, Konkan, Southern Mahratta Country, Andhra the Deccan, Carnatic and eastern 
slopes of the Ghats. The fruit is stated to be used by the hillmen of Travancore for 
poisoning fish. Crushed leaves are used for the same purpose in Chota Nagpur 

Diospyros paniculata Daltz. It is a middle-sized West Peninsular tree found in the forests 
of Southern Mahratta, Kanara, Malabar and Travancore up to 3,000 ft. above sea 
level. The leaves are used as a fish poison (®). 

Dodonaea viscosa (Linn.) Jacq. It is an evergreen shrub, rarely a small tree, met with in 
the North-West Himalayas up to an altitude of 4,500 ft.; also in Sind and south India 
up to 8,000 ft. in the Nilgiris. It is commonly planted in northern India as a hedge 
plant The plant contains saponins. According to Pammel, the plant is poisonous 
to fishes 

Dolichandrone falcata Seem. It is a deciduous tree found in Rajasthan Bundelkhand, 
Bihar, Madhya Pradesh, Berar, Konkan, the Deccan, Mysore and most parts of Madras 
State in dry deciduous forests and often on rocky places. The bark is used in the 
neighbourhood of Poona and other places as a fish poison. 

Edgeworthia gardneri Meissn. It is a large much-branched bush found along the Hima- 
layas from Nepal to Sikkim and Bhutan between altitudes of 4,000 and 9,000 ft It is 
also plentiful in Manipur. Pammel on the authority of Greshoflf, records it as a fish 
poison (®). 

♦ Entada pursaetha DC. syn. E, scandens Benih. 

Eremostachys superba Royle ex Benth. It is an erect herb common on the salt Range 
of Punjab ascending up to an altitude of 2,500 ft.; it is also met with in and near 
Peshawar and in Baluchistan. The plant is employed as a fish poison in the Eusafzai 
country near Peshawar (®). 

Eupatorium odoratum Linn. It is an obnoxious weed introduced from the West Indies, 
over extensive areas in Bengal and Assam. It is recorded as poisonous to fishes. 

Euphorbia neriifolia Linn. 

Euphorbia royleana Boiss. 

Euphorbia tirucalli Linn. 

Excoecaria agallocha Linn. 

Flueggea lf.ucopyrus (Koen.) Willd. It is a large rigid bushy shrub found in the sub- 
Himalayan tracts of Utter Pradesh (Gorakhpur), outer ranges of the Kumaon Hima- 
layas up to an altitude of 5,000 ft., in the Punjab plains, Sind and throughout Bombay 
and Madras States usually in open places. The bark contains about loper cent, of 
tannins. The bark is stated to be used as a fish poison (^®), 

Flueggea virosa (Roxb. ex Wild.) Bail. syn. F. microcarpa Blume. It is a large un- 
armed shrub or small tree found throughout India, from the Indus and Kashmir east- 
wards to Assam in the Himalayas up to an altitude of 5, 000 ft., and in the rest of 
India in deciduous forests. The bark contains about 8.9 per cent, of tannins. The 
bark is stated to be used as a fish poison (^®). 

Gnetum scandens Roxb. It is a lofty dioecious climber found in the tropical Eastern 
Himalayas from Sikkim eastwards to Assam and the Khasia Hills, and through Chitta- 
gong, Chota Nagpur and Bihar to the Andamans. In Western India it extends from 
Konkan southwards to the Ghats of both sides of the Madras State at altitudes of 
500 to 5,000ft. According to Pammel the plant is used as a fish poison(®). 
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Gynocardia odorata R. Br. It is a glabrous tree common in the evergreen forests of 
Sikkim and Assam extending eastwards across Chittagong as far as Tenasserim. The 
seeds freed from the shell yield at>out 65 per cent, of a fatty oil known as gynocardia 
oil, which does not contain chaulmoogric acid or its homologues but consists of glyce- 
rides of linolic palmitic, linolenic, isolinolcnic and oleic acids. Seeds also contain a 
cyanogenetic glycoside, gynocardin (5 per cent, of shell-free seeds). The seed pulp 
is employed in Sikkim to poison fish(®^'®®). 


Harpullia cupanioides Roxb. It is a small tree found in the hill tracts near Chittagong. 
It contains saponins. Pammel records it as a fish poison 
♦Hydnocarpus kurzii (King) Warb. syn Taraklongenos kursii King. 

Hydnocarpus laurifolia (Dennst.) Sleumcr syn. H. wirhtiana Blume. 

IIydrocotyle javanica Thunb. It is a creeping herb with erect flexuos branches, found 
from Kashmir to Bhutan at altitudes of 2,000 to 8,000 ft., in the Khasia mountains 
between 2,000 to 6,000 ft., and in the mountains of the Western Ghats and the Nilgiris 
and Pulneys, in shady places. It is referred to as a fish poison by Pammel, but no 
such use is reported in India (®). 

Jatkopha curcas Linn. It is a shrub or small tree which is a native of America, grown 
in various parts of India as a field barrier. It is also found in a semi-wild condition 
in the vicinity of villages. The seeds contain 20 to 40 per cent, of a fixed oil which is 
a drastic purgative. They also contain a toxalbumin known as curcin, which is a 
blood poison. According to Pammel, the plant is poisonous to fishes (®'6^). 

fuGLANS REGIA Linn. The walnut tree is found in the temperate Himalayas and Western 
Tibet at altitudes of 3,000 to 10,000 ft, both wild and under cultivation. It is culti- 
vated in the inner valleys of Kagan, Kashmir, Chamba, Kulu and Bushahr. The 
plant contains an essential oil, tannins and a hydroxynapthaquinonc derivative. Accord- 
ing to Kanjilal, the rind of the unripe walnut fruit is used in Naunsar and Tehri 
Garwhal to intoxate fish. The authors have never heard of this very weH known 
plant being put to such use in other parts of the North-West Himalayas ^’^). 


Lasiosiphon eriocephalus Dene. 

Lepidium draba Linn, It is a weed of cultivation in the Punjab. The seeds yield an 
essential oil containing sulphur compounds. The young leaves yield hydrocyanic acid. 
The plant is stated to be a fish poison (®’^ 2 ). 

Linostoma decandrum Wall. It is an erect evergreen shrub found in Sylhet and Chitta- 
gong. According to Rodger, fish poisons are extracted from the pulped up fruits and 
stems of this plant (®®). 

Maesa indica Wall. It is a large shrub found throughout India up to an altitude of 
6,000 ft.; common in the North-East Himalayas, Eastern Bengal, Darjeeling district, 
Manipur, Kanara and along the Ghats. The leaves are used as a fish poison m 


Kanara(^®). 

Melodinus monogynus Roxb. It is a tall climber found in the Sikkim Himalayas, Assam, 
Sylhet and the Khasia Hills, ascending to an altitude of 4.000 ft. Roxburgh while 
steeping some of the young shoots in a fish pond in order to accelerate the removal 
of the bark and to clean the fibre, found that many if not all the fish were killed, 

hence his name Nenum piscidium for the plant. 

Mtlletha pachycarpa Benth. It is a large climber found in the forests of Garo and 
Khasia Hills, Sikkim and Assam up to an altitude of 4,000 ft. The plant contains a 
large amount of saponin and possibly also considerable quantities of rotraone. It is 
known as ‘fish poisoning vine’ in China, the root being commonly used for this pur- 
pose. Mixtures of this plant with soap, tea or oil serve not only as a good insecticide 
but also as contact and stomach poisons; the efficienqr for the latter purposes being 
not inferior to that of Derris, 
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Millettia piscidia Wight & Arn. It is found in Sikkim and Assam. As the name sug- 
gests it is very likely to be poisonous to fish. 

Mundulea SERICEA (Willd.) Greenway syn. M,. suberosa Benth. It is a stout shrub 
or small tree found in western and southern India in Konkan, the Deccan, Carnatic to 
Tinnevelly, in dry forest on rocky hills and up to 4,000 ft. above sea level. According 
to Pammel the bark and the root contain a very toxic glycoside but we have not been 
able to verify this. The bark is reported to contain only 0.8 to 0.9 per cent, of rote- 
none. The seeds are used for poisoning fish in southern and western India; the 
bark also possesses piscicidal properties. According to Greenway, the plant is stated 
to be poisonous to crocodiles and to have the effect of driving them away from the 
river. He also states that the people of Tanganyika sometimes tie the strips of bark 
round the legs of the cattle, when they are taken to the river to water, in order to 
protect them from these reptiles. It is very likely that the root is also poisonous to 
fish. The bark is stated to be almost as toxic to various insects as the roots of 
Derris elliptica, in spite of the low content of rolenone 

Myrica nagi Thunb. It is a small evergeen dioecious tree found in the outer Himalayas 
from the Ravi (Punjab) eastwards at altitudes of 3,000 to 6,000 ft.; also in the Khasia 
Hills and Sylhet. According to Hooper, 100 parts of the ‘kino* produced by the bark 
contain about 60 to 80 parts of tannin. According to Gamble, the bark is used in 
the Khasia Hills to poison fishes 

OuGEiNiA DALBERGioiDES Benth. It is a small or medium-sized tree found in the sub- 
Himalayan tracts and outer Himalayan valleys and slopes uji to an altitude of 5,000 ft. 
from the Punjab to Bhutan ; also in Oudh, Bundclkhand, Chota Nagpur, Central India, 
Orissa, Madras State, Madhya Pradesh, Bbrnbay State and Marwar i.e., Rajasthan. 
The bark is employed to poison fish. The stem-bark and leaf are stated to be toxic 
to some catterpillar pests C'*®). 

PiTHECELLOBiUM BiGEMiNUM Mart. syn. Pithcccllobium bigeminum Benth. It is a 
middle-sized unarmed tree found in tlie Eastern Himalayas, Khasia and Jaintia Hills, 
Konkan, North and South Kanara, the Western Ghats of Madras State from Mysore 
to Anamalais and Travancore, ascending to an altitude of 3,000 ft. The bark contains 
0.8 per cent, of an alkaloid, which acts as a fatal poison to fish in a dilution of 
1 : 4,00,000 ; it also contains a saponin. The leaves contain two acids but no alkaloids, 
glycoside.« or tannins. The plant is poisonous to fish (73»74»75) 

♦PoNGAMiA piNNATA (Linn.) Merr. syn. P, glabra Vent. 

Pygeum gardneri Hopk. f. It is a medium-sized tree found in the Western Ghats of 
Madras and Bombay State, in the hills of Travancore, Malabar, Nilgiris, Pulneys, 
the Deccan, southern Mahratta Country, and Konkan at altitudes above 3,000 ft.; it is 
common on tlie Mahabaleshwar plateau. The seeds smell strongly of hydrocyanic acid. 
The kernel of the fruit is used as a fish poison. 

Randia uliginosa DC. A small rigid tree found in the eastern, central and southern India, 
but is not common northwards. The unripe fruits are employed for poisoning fish. 

♦Rauvolfia serpentina Benth. ex Kurz. 

Rhododendron barbatum Wall, ex G. Don. It is a tree found in the temperate Himalayas 
from Kumaon to Bhutan at altitudes of 8,000 to 12,000 ft. It is common in Sikkim. 
It contains the toxic substance andromedotoxin. The plant is mentioned by Chopra 
to be a fish poison (^®*^2). 

Rhododendron falconeri Hook. f. It is a tree common in the Himala3ras from east Nepal 
to Bhutan at altitudes of 9,000 to 13,000 ft It contains a toxic substance, andromedo- 
toxin. Chopra mentions the plant as a fish poison. 

♦RiaNus COMMUNIS Linn. 
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Sapindus mukorossi Gaertn. It is a handsome tree cultivated throughout north-west India, 
Bengal and Assam; also found wild in the Himalayas up to an altitude of 4.000ft. 
The fruit contains fairly large amounts of saponins 10.5 cent. The plant is described 
as a fish poison by Pammel(®* 2^). 

Sapindus trifoliatus Linn. It is a handsome tree common about the villages in south 
and west India; also cultivated in Bengal where it is doubtfully native. It is occa- 
sionally planted elsewhere also. The pericarp contains a fairly large quantity of saponins 
( 1 1.5 per cent). According to Brannt, quoted by Watt, no saponins are contained in 
the stone. Pammel records it as a fish i)oison. It is more than probable that 
S,emarginatus Vahl, which is treated as a synonym of S. trifoliatus in the FI. Bril. 
Ind., but which is now regarded as distinct species, possesses similar properties. The 
fruits of both are used as a substitute for soap on account of the large amount of 
saponins they contain 

Sapium indicum Wind. It is an evergreen tree found in the Sundarbans, and in the West 
coast along backwaters in Malabar and Travancorc. The seeds arc employed as a 
fish-intoxicant by local people where the tree is found. 

Sphaeranthur indicus Linn. It is a strongly scented her!) found throughout India, csj)e- 
cially in damp places and in cultivated fields after harvest, ascending in the Himalayas 
up to an altitude of 5,000 ft. from Kumaon to Sikkim. The herb contains 0.22 per cent 
of an essential oil; it is also stated to contain a bitter alkaloid. The Mundas of ( hota 
Nagpur bruise the whole plant and throw it into water to kill fish. It is also stuffed 
into crab’s holes to kill them(^®’^®). 

Stephania hernandiifolia (Willd.) Walp. A slender twining shrub found on the west 
and east Coast, Cachar, Sikkim, East Bengal and Assam. It probably contains saponins. 
The extract acts as a strong poison to frogs 

Strychnos colubrina Linn. It is a large climbing shrub found in western and southern 
parts of India in Bombay, Konkan, Poona. Kanara. Carnatic, Veligonda Hills of 
Nellore, Western Coast from South Kanara to Travancorc to the lower forests of 
the Western Ghats. The roots, seeds, bark and wood contain the alkaloids bruncine 
and strychnine. The seeds arc likely to be poisonous to fishes (^^). 

* Strychnos nux-vomica Linn. 


Taxus baccata Linn. It is a small or medium sized evergreen tree met wiUi in tem- 
perate Himalayas at altitudes of 6.000 to 11,000 ft., and in the Khasia Hills at altitudes 
of 5,000 ft., the leaves, shoots, and fruits contain a toxic alkaloid, taxinc. According 
to Lander the .sap contains a volatile oil. Blyth States that the leaves contain much 
formic acid. The leaves also contain the glycoside tax.cat.n^andjnaU amounts o 
ephedrine. Pammel records the plant as a fish poison ( t 

Tephrosia CANDIDA (Roxb.) DC. It is a weak shrub found in the tropical 

Garhwal to Khasia and Assam. Ascending up to an altitude of S, 000 ft. ^ ’ 

in Chittagong and the Sameshwar hills. It is occasionally 

plant. The plant has been recorded by Gamble as a fish poison in Eastern Bengal 

and Burma: the bark and leaves are chiefly used for this purpose_ 

seeds has been tested for its insecticidal properties on small-scale field trials, and found 

to be quite effective j ii 

Tephrosia purpurea (Linn.) Pers. It is a *«b-erect herbaceous perennial fou^ aUjjr 
India, ascending in the Himalayas up to an ^‘‘tede o , ' . . , 

tephrosin, deguelin, isotephrosin, rotenon, etc. The leaves con in * 

a glycoside, osyritin. The root is used to poison fish in French Guiana, but no such 

use has been reported in India 
Terminalia belerica (Gaertn.) Roxb. It is a large 

and lower hills throughout India with the exception of the arid tracts m the West 
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poison, but we have never heard of such a use in India in spite of its great 
abundance 

♦Thevetia peruviana (Pers.) Merr. syn. T. neriifoUa Juss. 

Verbascum thapsus Linn. It is a stout wooly herb found in the temperate Himalayas 
between 5,000 to 12,000 ft, and in Western Til>et. It also occurs in the Western 
Ghats and in the Nilgiris in the neighbourhood of Ootacamund where it has been 
introduced and is now rapidly spreading. The leaves contain an amorphous bitter 
substance and a saponin ; the flowers a saponin and the seeds 0.37 per cent, of a saponin. 
The root contains a glycoside. According to O'Shaughnessy, the seeds are used for 
poisoning fish. The present authors have not come across the use of the seeds as a 
fish poison in India. It is however, likely that the whole plant possesses piscicidal 
properties, as is apparant from its chemical composition. Pammel also records the 
plant as a fish poison ( 

Walsura PLSaDiA Roxb. It is a small tree found in the Western Ghats from North 
Kanara to the Anamalais, Pulneys and Travancore ; also Andhra, Carnatic. The 
Deccan, Hazaribagh & Gaya in Bihar and in the Puri Division. The plant is stated 
to contain saponins. Roxburgh and following him many other workers state that 
the bark is largely employed to intoxicate fish and that fish so caught arc no less 
wholesome to eat than ordinary fish. 

WiKSTROEMiA INDICA (Liiin.) C. A. Mey., var. viridifiora (Meissn.) Hook. f. It is a bushy 
shrub found in Chittagong. The plant has been recorded by Pammel as a fish 
poison (^). 

Zanthoxylum alatum Roxb. It is a .shrub or a small tree found in the hot valleys of 
the sub-tropical Himalayas from the Trans-Indus area eastwards to Bhutan up to an 

altitude of 7,000 ft., also in the Khasia Hills between 2,000 and 3,000 ft., and in the 

hills of Gan jam and Vizagapatam at about 4,500 ft. The fruits contain about 1.5 per 
cent, of an essential oil. The bark contains a bitter crystalline principle, which is 
identical with berberinc. It also contains a volatile oil and resins. According to 
Brandis, the bark is u.sed for killing fish, while Atkinson reports that the fruit is 
also used for the same purpose 
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F. PLANTS CONTAINING POISONOUS PRINCIPLES 

A large number of plants growing in India contain poisonous principles and 
may give rise to toxic symptoms in man and animals. A list of the important 
plants belonging to this category is given below. 

PLANTS CONTAINING HYDROCYANIC ACID AND 
CYANOGENETIC GLYCOSIDES 

Achillea mille folium Linn., Aquileyia vulgaris Linn., Bambusa hambos Druce, Cata- 
brosa aquatica Reauv., Cirsium arvense Scop., Cotoncastcr microphylla Wall., Coioneaxter 
vulgaris Lindl., Crataegus oxycantha Linn., Gymnema latifolium Wall., Gynocardia odoraia 
Iv. 13 t., Hydrangea aspera Buch., Indigofera galcgoides DC., Ipomoea dissccta Willd., Ipomoea 
.slnmia Ort., Isopyrum thalictroides Linn., Lamar ckia aurea Mocncli., Linaria minor Desf., 
Linum usitatissimum Linn., Lotus corniculatus Linn., Lcpidium draha Linn., Lycium harbartim 
Linn., Manihot utilissima Pohl., Melica ciliata Duthie., Modecca wightiana Wall., Papaver 
niidicaule Linn., Phaseolus lunatus Linn., Photinia scrnilata Lind., Prunus amygdalus Baill., 
Prunus padus Linn., Prunus puddum Roxb., Prunus undulata Ham., Pyrus aucuparia Gaertn., 
Pyrus cydonia Linn., Ranunculus arvensis Linn., Ribes grossularia Linn., Ribcs rubrum Linn., 
Sambucus ebulus Linn., Sambucus nigra Linn., Schleichera trijuga Willd., Solanum tubero- 
sum Linn., Sorghum halcpense Pers., Sorghum saciharatum Pers., Sorghum vulgarc Pers., 
Spiraea aruncus Linn., Spiraea lindleyana Wall., Slipa lortilis Desf., Stranvaesia glaucescens 
Lindl., Taraktogenos kursii King., Trifolium repens Linn., Triglochin maritimum Linn., 
I'riglochin palustris Linn., Vida hirsuta Koch., Vida saliva Linn. var. angustifolia Roth. 

PLANTS CONTAINING ARSENIC 

Allium porrum Linn., Ananas saiivus Schult, A vena saliva Linn., Cicer arietinum Linn., 
Cichorium intybus Linn., Citrus aurantium Linn., Cuturbita pepo DC., Daucus carota Linn., 
Ervum lens Linn., Hedera helix Linn., Hordeum vulgare Linn. syn. U. sativum Pers., Juglans 
regia Linn., Lactuca saliva Linn., Linum usitatissimum Linn., Nasturtium officinale R. Hr., 
Nicotiana tabacum Linn., Oryza sativa Linn., Pisum sativum Linn., Prunus amygdalus Baill., 
Raphanus sativus Linn.. Spinacia oleracca Linn., 'J'ragopogon pratensis Linn., Trifolium pra- 
iense Linn., Triticum sativum Lam., Vida faba Linn., Vida sativa Linn., Viscum album Linn., 
Vitis vinifera Linn., Zea mays Linn. 

PLANTS CONTAINING OXALIC ACID 

Aesculus hippocastanum Linn., Amaranthus caudatus Linn., Calamus draco Willd., Camellia 
ihcifcra Griff., Cassia angustifolia Vahl., Cinchona sucdrubra Pav., (^raiacgus oxyacanlha Linn., 
Galium mollugo Linn., Juglans regia Linn., Juniperus communis Linn., Ly coper sicon esculen- 
tum Mill. syn. Solanum lycopersicum Linn., Nicotiana tabacum Linn., Oxalis acetosella Linn., 
Papaver somniferum Linn.. Phalaris canaricnsis Linn., Polygonum bisloria Linn., Rheum 
cniodi Wall., Rubus fruticosus Linn., Runtex acctosa Linn., Saccharum offidnarum Linn., 
Salsola kali Linn., Sambucus nigra Linn., Solanum tuberosum Linn., Tamarindus indica Linn., 
Vitis vinifera Linn., Zingiber officinale Rose. 

PLANTS CONTAINING BARIUM 

Juglans regia Linn., Nicotiana tabacum Linn., Prunus avium Linn., Ulmus campestris Linn. 

PLANTS CONTAINING LEAD 

Molinia coerulea Moench., Randia dumetorum Lamk., Vida faba Linn, 
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SECTION m 

THERAPEUTIC AND OTHER USES OF INDIAN 
MEDICINAL PLANTS 

We have carefully studied the literature dealing with indigenous medicine, 
both Ayurvedic and Unani and have tried to classify the different drugs in 
common use according to their application by the practitioners of these systems 
in various diseases met with in India. As a result, we have prepared lists of 
Indian plants used against different prevailing disease conditions. Our object 
in giving these lists here is to give an indication to those who wish to take up 
investigations as to the avenue in which their work may possibly be directed. 

1. Plants to which are Attributed Antiseptic Properties. — These 
plants either in their fresh form or in form of watery extracts prepared from 
them have been used in cleaning and dressing wounds, boils, etc. Majority of 
these have only a very mild antiseptic action. 

2. Indian Plants Considered to be Useful in the Treatment of 
Tuberculosis. — Pulmonary tuberculosis is very common in India and certain 
plant remedies have been used in the treatment of this disease. 

3. Indian Plants Considered to have Anti-dysenteric Properties. — 
The term dysentery or ‘Sangrahni’ as it is called in Ajmrvedic medicine, is applied 
to all form of diarrhoeal conditions particularly those in which blood is passed 
in the stools. No distinction has been made between the amoebic and bacillary 
types. Such bowel conditions are very common and a large number of these 
plants have been used in one part of India or the other and at one time or other 
in their treatment. Some of them arc effective in producing a cure, e.g. 
Holarrhena antidysenterica while others are merely palliative due to presence of 
tannins or mucilaginous substances, e.g. Aegle marmelos, Plantago ovata, etc., 

4. Indian Plants Considered to be Useful in such Diseases as 
Cholera and Prolonged Fevers (Enteric Group). — Cholera used to be an 
endemic disease in some parts of India. Not many years ago Bengal was 
considered to be the home of Cholera from which it spread to other parts of 
India as well as other parts of the world. General sanitary conditions and water 
supply were not satisfactory in old days and this disease took a very heavy toll 
of life particularly during religious festivals in places of pilgrimage where large 
masses of humanity collected on these occasions. During the last decade enormous 
sums of money have been spent on these measures and no epedemics have occurred 
in places such as Allahabad, Hardwar, Kurukshetar, where millions of people 
have gathered. 

Prolonged fevers such as those belonging to the enteric group are common in 
India particularly in the urban areas on account of defective drainage of sewage and 
unsatisfactory sanitary conditions. These also are being gradually improved. 

Lists of all these plants are given below : 



PLANTS WITH ANTISEPTIC PROPERTIES 


595 


A. PLANTS ALLEGED TO HAVE ANTISEPTIC PROPERTIES 

[ ^For detailed description refer to Parts 11 and 111 ] 

Abrus precatorius Linn. 

Abutilon hirtum G. Don. (H. &. B. — Barkhanghi; M. — Tntti). 

Abutilon indicum Sw. (H. — Kanghi; B. — Fotari; Bo. — Kangori). 

Abutilon theophrastii Medic. (S. — Jaya; Bo. — Nahni khapat). 

Acacia arabica Willd. (H . — Kikar ; V>.—Babla, Babul). 

Acacia catechu Willd. 

Acalypha indica Linn. (H. & Bo. — Khokali; Tam. — Kuppainteni). 

Adenia palmata Engl. (Mai. — Mutakku; Tel. — Modikka). 

Adhatoda vasica Nees. 

Adiantum caudatum Linn. (S. — Mayurashikha; P. — Adhsarita-ka-jari) . 

Adina cordifolia Benth. & Hook. (II. — Haldu; Tam. & Mai. — Manja kadamha). 
Ailanthus excelsa Roxb. (H. & Miw.—Maharukha; Tixvn.—Peruppi). 
Albizzia lebbeck Benth. (S. — Shirisha; H., B. & Bo. — Siris). 

13a. Alhagi camelorum Fisch. syn. A. pseudalhagi Dcsv. (B. — Dulal labah] H. — 
Jawasa ) . 

Aloe vera Linn. 

Alstonia scholaris R. Br. 

Altingia excelsa Nor. (H. — Silaras; S. — Silhasara; Assam. — Juiuli). 
Aganosma dichotoma K. Schum. (S., PL, B. & Tel.- Malati). 

Agave Americana Linn. (H. & S. — Kaniala; B. — Jangli anaras; Tam. Alagai). 
Aglaia oPORATissiMA Bliimc. 

Apium graveolens Linn. (S. — Ajamoda; H. — Ajmud; B. Chanu). 

Anogfjssus latifolia Wall. (H. — Bakla; B. — Dhaoya; S. Dhava). 

Aquilaria agallocha Roxb. (S. & B.^Agaru; H. & Tam.— ^^rar). 
Argemone mexicana Linn. 

Argyreia speciosa Sweet. (Bo. — Guguli; Mai. & Tel. Samudrapala). 
Artemisia absinthium Linn. 

Artemisia siversiana Willd. (B. — Dona; Arab, Afsantin). 

Artocarpus heterophyllus Lam. syn. A. integrifolia Linn. (S. &. ^c\.—Panasa, 
H. & B.—Kanthal, Kathal). 

Asparagus gonocladus Baker. {B.^Satmuli; Bo.S hatavari). 

Aster amellus Linn. .syn. A. trinervius Roxb. 

Azabirachta indica a. Juss. 

Balanites aegyptiaca Del. (S.^lngudi; H. &. B.—Hjngan; Te . 
Baliospermum montanum Muell. (S., H. & B.—Dantt; Tcl—Nclajtd%). 

Bambusa arundinacea Retz. . „ t- \ 

Bauhinia racemosa Lam. (H. — Kachnal; B. Banraj; P. 

Bauhinia variegata Linn. (S.^-Kovidara; H.^Kachnar; Tel.-Mandara). 
Barleria courtallica Nees. (M.—Venkurunji). 

36a. Barleria prionitis Linn. 

Shemmuli). 


*1. 

2, 

3- 

4. 

5. 

*6. 

7. 

8 . 
* 9. 
10. 
IT. 
12 . 
13 - 


*14. 

15. 

t 6. 

17. 

18. 

jg. 

20. 

21. 

22. 
*23. 

24. 

*25. 

26. 

27. 

28. 

29. 

*30- 

31. 

32. 
♦33. 

34. 

35. 

36. 


36b. Barleria strigosa Willd. 
♦37. Bassia latifolia Roxb. 
Bassia longifolia Linn. 
Berberis aristata DC. 
Berberis asiatica Roxb. 
Berberis lycium Royle. 
Bergenia ligulata Engl. 


(Bo.— Fa/ra danti; B.—Kantajati ; Tam. 
(B.--Dast; Bo,— mhiii; Tam.— M/O- 


& Mai. — 


*38. 

*39. 

*40. 

♦41. 

42. 

43. 

44. 

45. 


BERGENIA LIGULATA Jingi. (B.—Patharchurt; 

Betula utius D. Don. (S. & 

Boswellia serkata Roxb. (S.—Shallakt; M. & • 

BtUMEA BALSAMWERA DC. CS.-Kakaronda ; U^r.-Bhangaruda). 
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46. Brassica nigra Koch. (B. — Raisarisha; H.-^-Aslrai; Bo. — Rai), 

*47. Bittea monosperma Kimtze. 

48. Oksalpinia crista Linn. (S. — Kuberakshi; H. — Karangu; B. — Naia), 

49, Calamus rotang Linn. (H., B. & Bo. — Chaclii bet; Tam. — Perambu). 

♦50. Calotropis gigantea R. Br. 

51. Calophyllum apetalum Wind. (Mar. — Bobhi; Mai. — Cherupinnai). 

52. Callicarpa lanata Linn. (H.,—Basira; Mdd.—Nalla'pompil), 

53. Capparis sepiaria Linn. (S. — Kakadani; B. — Kaliakara; H. — Kanihari), 

♦54. Carapa moutccen.sis Lam. 

55. Careya arborea Roxb. (S., H. & B. — Kumbhi; Mai. — Alam). 

♦56. Carica papaya Linn. 

57. C'arthamus tinctorius Linn. (H. & B. — Kustim; Bo.— Kusumba) . 

58. Cassia alata Linn. (B.—Dadmari; Yi.—Dadmurdan) . 

♦59. Cassia angustifolia Vahl. 

60. Cassia auriculata Linn. (H. & B. — Tarwar; Tam. — Avaram; Mai. — Avara). 

61. Cassia tora Linn syn. C, obtusifolia Linn. (H. &. B. — Chakanda; Tam.- 

Tagarai), 

62. Cedrus deodara Loud. (S. & B. — Devadaru; H. — Deodar). 

63. Centratherum anthelminticum Ktze. (B. & Bi.Somraj ; S.—Somraji) . 

64. Centipeda minima a. Br. syn. C*. orbicularis Lour. (H. &. B. — Nakkchikni). 

65. CiCER ARiETiNUM Linn. (H. & Bo. — Ghana; B. & P. — Chola), 

66. Cinnamomum pauciflorum Nees. (Khasia — Dinglatferdop) . 

*67. Cissampelos pareira Linn. 

*68. CiTRULLUS coLOCYNTHis Schrad. 

69. Citruixus vulgaris Schrad. (H.—Tarbuj; B.—Tarmus; Tam.— 

70. Cleistanthus collinus Benth. (H. — Garari; B. — Karla juri). 

71. Cleome chelidonii Linn. f. (Porebunder. — Ubhitalvant). 

72. CocciNiA INDICA W. & A. (S. — Btmha; H. & P. — Kanduri). 

73. Commiphora roxburghii Engl. syn. C. agallocha Engl. (B. — Gugala; Bo.— 

Gugall). 

*74. Commiphora mukul Engl. 

75. CoRCHORUS CAPsuLARis Linn. (B. & H. — Narcha; S. — Kalasaka). 

76. CoRCHORUS FAsacuLARis Lam. (B. — Bilnalita; Ind. Bazar. — Bhaphali), 

* 77. CoKiANDRUM SATIVUM Linn, 

78. CoRYDALis govaniana Wall. (S.—Bhutakesi; H. & B. — Bhut kesi). 

79. Cress A cretica Linn. (H. & B.—Rudravanti; Bo.—Khardi). 

80. Crinum asiattcum Linn. (S. — Nagadamani; H. — Pindar; M. — Vishamungil)* 
*81. Crocus sativus Linn. 

82. Crotalaria juncea Linn. (S. — Sana; H. — Sunn; Mai. — Wuckoo nar). 

83. CucuRBiTA PEPO Linn. (S.—’Kurkaru; H.—Kumra; Bo. — Kaula). 

*84. CuMiNUM CYMINUM Linn. 

*85. Curcuma angustifolia Roxb. 

*86. Curcuma zedoaria Rose. 

87. Cymbopogon jwarancusa Schult. (B. — Karankusa; Bo.^Izkhir ; H. & P.— 

Lamjak). 

88. Cynodon dactylon Pers. (B. — Dubh; H. — Dhub; Tel. — Harvali). 

89. Cynometra cauliflora Linn. (Mai. — Tripa; Ceylon.— iVaw-waw). 

90. Cynomexra mimosoides Wall. 

gi. Daucus carota Linn. (H., B. & P. — Gajar; M.— (jo//ara kelangu)» 

92. Datura alba Nees. 

93. Datura fastuosa Linn. (B.-^-Dkatura; Bo.— Tam. — V ellummattai) • 
*94. Datura stramonium Linn. 

95. Diospyros melamoxylon Roxb. {Sr^Dirghapatraka; K.-^-Tendu; Uriya— 
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96. Desmodium gangeticum DC. (S. & Bo.—Shalaparni; U.^Sarivan), 

97. Douchos biflorus Linn. (S,^Kulatiha; H. & Bo.—Kulthi), 

98. Eclipi'A alba Hassk. (S.—Bhringaraja; \l.—-Bluw(yra; Tem.— Car ur/a). 

99. Elafxicarpus oblongus Gaertn. {M^xl—Malaukara; Mar.— 

100. Elettaria cardamomum O. Kuntze Ivav. 

101. Embelia ribes Burm. (S. — Vidanga; V.---Babnmg; Tam., Tcl. & Kan. 

Vayuvilanga ) . 

102. Evolvulus alsinoides Linn. (H.—Sankha pushpi; Tum.—yisnukarimH), 

* 103. Eucalyptus globulus Labill. 

104. Euphorbia neriifolia Linn. (H.-Schtind ; B.—Mansasij; P.— Ca//r;ir/iw). 

* 105. Ferula narthex Boiss. 

K)6. Ficus arnottiana Miq. (S.--Plaksha; U.--Paraspipal ; Tam.-^Kagoli), 

107. Ficus carica Linn. (S.—Anjira; H. & B.—Anjir; l\~~Pagari), 

108. Ficus racemosa syn. F. glomerata Koxb. (B—Kutnhal; }i,—Guhir). 

109. Ficus lacor Ham. (S.—Plaksha; Pi. & P.—Pilkhan). 

110. P'lcus retusa Linn, (B. & B.—Kamrup; Bo.— 7^t/a/fz). 

* 111. P'oeniculUm capillaceum Gill). 

112. Gardenia gummifera Linn. {Bo.— Dikatmili; T7im,—Tikkiimalli), 

1 13. Gardenia Florida Linn. {S.—Gandharai; M. — Karinga). 

n4. Gardenia jasminoides Ellis. {S.—Gandluirai; M.— Karinga). 
jj5. Gardenia lucida Roxb. (H. & Mzir.—DikmuH ; S.—Janittka). 

♦116. Gaultheria fragrantis.sima Wall. 

117. Geum alatum Wall. (Kash. — Gogjiniul; Pers. — GtmgliijungU). 

1 18. Geum urbanum Linn. 

119. Gidsekia paiirnaceoides Linn. (S. & B—Valuka; 'B.--BaJukasag). 

120. Gironniera reticulata Thwaites. (Nep. — Sukar; Lepcha.— 

121. Gossypium heRbaceum Linn. (S. — Karpasi; Pf., B. & Bo. — Kapas). 

* 122. Glycyrrhiza glabra Linn. 

123. Grangea maderaspatana Por, (H. — Mustaru; B. — Namuti; Mai. — Nclainpala)- 

124. Gymnema sylvestre R. Br. (H.—Mcrasingi; Bo.— Kavali). 

125. Gynocardia odorata R. Br. (H., B. & Bo. — Chaulmogra). 

126. PIelianthus annuus Linn. (PI. & B.—Surjamukhi ; M.—Sariyakandi) . 

* 127. Hemidemus iNDicus R. Br. 

128. Heterophragma roxburghii DC. (Bo. & Mar. — Warras; Kx^n.—Bechadi). 

129. Hibiscus esculentus Linn. (P. & H. — Bhindi; Tam. — Vendi). 

130. Plii*TAGE BENGHALENSis Kurz. (S. — Mudhavi; H, &. B.—Madluivilala) . 

* 13T. Holarrhena antidysentekica Wall. 

132. Humulus lupulus Limi. (Eng. — Hop). 

* 133. Hydrocotyle asiatica Linn. 

134. Hydrolea zeylanica Valil. (B. — Isha langulya; Mai. — thcrivallcl) . 

135. Hypericum perforatum Linn. (H. & P. — Basant; Urdu — Balsana). 

136. Hyptis suaveolens Poit. (Urya. — Ganugatulsi) . 

137. Indigofera tinctoria Linn. (PI. & B. — Nil; Bo.— Ntla). 

138. Jasminum grandiflorum Linn. (S. & H. — Chambeli; B. Chameli). 

138a. Jasminum sambac Alit. (S. — Mallika; H, — Moiia, Mugra). 

139. Jatropha multifida Linn. (S. — Vishabhadra; Tam. Malaiyamanaku) . 

140. Lactuca serriola Linn. (P-, B. & H.—Kahu; Tcl— Kavu). 

141. Lamprachaenium microcephalum Benth. (S.—Ajadandt; Bo.— Bramhadandi). 

142. Lawsonia inermis Linn. (H. — Mehndi; B. Mehedi, Tel. Gorinta). 

143. Leucas cephalotes Spreng. {S.—Drona pushpi; H.—Goma; F.—Maldoda). 

144. Lens cuhnaris Medic syn. L. esculenta Moench. {B.—Masuri; H. & 5 .- 

Masur). 
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145. Lepidagathis cristata Willd. (Bo. — Kolichechutar ; Santh. — Otdhompo). 

146. Lepidium sativum Linn. (S. — Chandra shura; B., H. & F.— Halim), 

147. Limnophila indica Bruce syn. L. gratioloides R. Br. (S. — Atnbuja; H. — 

Kutira; B. — Karpur), 

148. Limnophila gratissima Blumc Bijdr. (Vern. names as of L. indica). 

149. Leonotis nepetaefolia R. Br. (B. & H. — Hejurchci). 

150. Linum usitatissimum Linn. (H.—Alsi; T^m.—Alshi; S. & Te\.--Atasi) , 

151. Litsea chinensis Lam. (H. — Garbijaur; S. — Vasa; Tam. — Ama). 

152. Luffa acutangula var. amara Clarke. (S. — Koshataki; B.—Jhinga). 

153. Luffa echinata Roxb. (Bo. — Kukarvel; H. — Ghagarabela) . 

153a. Lyonia ovalifolia Drude syn. Piertsovalifolis D. Don. (H. — Ayar; P. — Arwan), 

154. Malva rotundifolia Linn. (H. & Bo.— Khubasi; Kvin.—Kadukadalegida), 

155. Malva sylvestris Linn. (H. — Gul-khair; Bo. — Khubasi; Urdu, — Khubagi). 

150. Mangifera indica Linn. (H., B. & Bo. — Am; Mai. — Amram). 

157. Melaleuca leucadendron Linn. (H. & Bo.— Kayaputis; B. — Cajuputte). 

* 158. Melia azedarach Linn. 

* 159. Mentha piperita Linn. 

160. Mollugo oppositifolia Linn. (S. — Phanija; H. & B. — Jima). 

161. Mollugo pentaphylla Linn. {B.—Julpapra; Bo.— Jharas; Oxxydi—Potagohum), 

162. Momordica charantia Linn. (S. — Sushavi; H. & P. — Karela), 

163. Momordica dioica Roxb. (S. — Vahisi; H. — Golkandra; Bo. — Kurtoli). 

164. Moringa oleifera Lam. (S. — Sobhanjana; H. & P. — Soanjna). 

165. Musa paradisiaca Linn. syn. M. sapientum Linn. (S. — Rambha; H. & Bo. — 

Kela). 

166. Myrtus communis Linn. (H. & P. — Vilayiii mehndi; B. — Sutasowa). 

167. Nardostachys jatamansi DC. (S., H. & B.—Jatamansi; Garhwal.— 

168. Nepeta glomerulosa Boiss. (Baluchi. — Chanjanbutai). 

* 169. Nicotiana tabacum Linn. 

170. Nyctanthes arbortristis Linn. (S. — Sephalika; P., H. & B. — Harsinghar). 

171. OciMUM gratissimum Linii. (S. — Vriddhatulasi; H. & B. — Ramtulsi). 

172. Onosma bracteatum Wall. (B. & Urdu. — Gaozaban; H. — Shankhahuli). 

173. Onosma echioides Linn. (H. & F.—Ratanjot ; S.—Dhamani), 

174. Opuntia dillenii Haw. (S.—Vidara; H. & B.—Nagphana). 

175. Oroxylum indicum Vent. (S. — Shyonaka; H.—Arlu; B.—Sona). 

176. Ougeinia oojeinensis Roxb. (S. — Tinisha; H. — Sandan; B. — Tints). 

177. Oxalis corniculata Linn. (S. — Amlika; H. & B. — Amrul; Bo. — Ambuti). 

178. Oxystelma esculentum R. Br. (S.—Dugdhika; H. & B. — Dudhialata). 

179. Panicum antidotale Retz. (H. — Gunara; F. — Ghamur; Bo.— Dusto). 

180. Passiflora foetida Linn. (S.—Mukkopeera; T^m.— Sirup punaikkali), 

181. Pergularia EXTENSA N. E. Br. (B. — Chagulbanti; Bo. — Uiarni). 

182. Phaseolus radiatus Linn. (S.— Masha; H.—Urid; Bo.— Udid). 

183. Phyllanthus emblica Linn. (H. — Aoula; B. — Amlaki; Bo. — Amla). 

184. Phyllanthus niruri Linn. (H.— /af-am/a; B.-Bhui-amla) . 

185. Phyllanthus simplex Retz. (Bo.— Bhuiavali; M. — Uchchiyusirika). 

186. Phyllanthus urinaria Linn. (S.—Tamravalli; H. & B.—Hayarmani) . 

187. PiNUS LONGiFOLiA Roxb. (H. & P. — Chir; S. & Td.—Sarala), 

188. Piper longum Linn. (S. — Ptppali; H. — Pipal; M. — Pippallu). 

189. Piper nigrum Linn. (B.—Maricha; H. — Golmirch; Bo.— Kala miri). 

190. PisTAaA integerrima Stew. 

191. PiSTiA STRATiOTES Linn. (B.—Kumbhika; FL.—Jalkhumbhi; Bo.— Prashni) . 

192. Platanus orientalis Linn. (P. & Kash.— 

193. Plumeria AcunpoLiA Poir. (B.— Kashira chanmpa; H. & Bo.— Khair champa). 
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194. POLYGALA CROTALARIOIDES Ham. 

195. POLYGALA TELEPHIOIDES Willd. 

196. Polygonum viviparum Linn. (P. & Kash.—Afa^/wm). 

197. Pongamia glabra Vent. 

198. Portulaca oleracea Linn. (S. — Lonika; H. — Khursa; Bo.— Kurf ah). 

199. Portulaca quadrifida Linn. (S. — Upadyki; H. &. B.— Loma). 

200. Psofalea corylifolia Linn. (S. — Vakiichi; H. & B. — Babachi). 

201. Ptekocarpus MARSUPiUM Roxb. (H. — Bigasar; B. — PiisaJ; Bo. — Bibla). 

202. Pterocarpus santalinus (S., H., B. & Bo.— Rakiachandana) . 

203. Pterospermum acfjufolium Willd. (S. — Karnikara; H. — Kaniar; B. k Bo.- 

Kanak champa). 

204. Pterospermum suberifolium Lam. (H. & B. — Mtichukunda; M. — Taddai). 

205. PuNiCA granatum Linn. (S.—Darimba; ll.-Anar-ke-per; B.—Dalinm). 

206. Radermachera xylocarpa K. Sebum. (Bo. — Kursingh; Tam. — Vadencarna). 

207. Kandia dumetorum Lamk. (S.—Madana; II. — Mainphal; Bo. — Gelaphal). 

208. Rhinacanthus nasutus Kurz. (S.—Juthika purni; B.—Juipana). 

209. Rourea santaloides W. & A. (Bo. — Vaidara). 

210. Rubia cordifolia Linn. (S. & B.—Manjistha; Bo.— Manjit). 

21 1. Rumex dentatus Linn. (S. — Changeri; H. — Ambavati; H. — Amrule). 

212. Rumex vesicarius Linn. (S. — Chukra; H., B. & Bo.— Chuka). 

213. Sagittaria sagittifolia Linn. (B. — Choiokut). 

214. Salacia oblonga Wall. (M. — Fonkoranti). 

215. Salacia reticulata Wight (S.—Ekanayakam; M.—Koranti). 

^216. Santalum album Linn. 

217. Schleichera trijuga Willd. (H. — Kosutn; Bo. — Kosom; M. Fu-maram). 

2 1 8. Semecarpus anacardium Linn. 

219. Sesbania aculeata Pers. (S., H. & B. — Jayanti; Bo. — Ranshewra). 

220. Solanum dulcamara Linn. (S. — Kakmachi; P. — Ruba-barik). 

221. Solanum incanum Linn. 

222. Solanum nigrum Linn. (Bo. — Make; A. — Makoi; S. & B. Kakmachi). 

223. Shorea robusta Gaertn. (S. — Sala; H., P., B. & Bo.—Sal). 

224. Strychnos colubrina Linn, (H. & B. — Kuchih-lata; M. Nagamushti). 

*225. Swertia chirata Ham. ex. Wall. 

226. Terminalia catappa Linn. (H. &. Bo.— Jangli badam; B.—Banghi badam). 

*227. Tinospora cordifolia (Willd.) Miers. 

228. Trapa bispinosa Roxb. (B. — Paniphal; H. & M. Singhara). 

229. Tribulus terrestris Linn. (S. — Gokshura; H. Chotagokhru) . 

230. Tricholepis glaberrima DC. (Bo., S. & H. Bramhadandi) . 

231. Urginea indica Kunth. {S.-Vana-palandam; H. & B.—Jangh-piyas). 

*232. Vitex negundo Linn. 

233. Wagatea spicata Dalz. (Bo.—Vagali). . , , . v 

234. Wedelia calendulacea Less. (H. & B. — Bhangra ; S. Pita rtngi). 

235. Withania somnifera Dunal. r j * \ 

236. Wrightia tinctoria R. Br. (S.—Sveta kutanja; B.—In rajau). 

237. Xyris anceps Lam. (M. — Kochelachi-pullu) . 

238. Zingiber cassumunar Roxb. (P. — Banada). 

*239. Zingiber oPFiaNALE Rose. 

240* Zingiber zerumbet Rose. (P» — Kachur, Nar kachur). 
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B. PLANTS ALLEGED TO HAVE ANTI-TUBERCULAR PROPERTIES 

[*For detailed description refer to Parts II and III] 

* I. Abrus precatorius Linn. 

*2. Adhatoda vasica Nees. 

♦3. Aegle MARMEI.OS Corn 

♦4. Alangium salviifolium (Linn, f.) Wang. syn. A. lamarckii Thwaites. 

5. Albizzia julibrissin Durazz. (B . — Kalkora ; H.— La/ siris). 

6. Albizzia lebbeck Benlh. (S. — Shirisha; H., B. & Bo.Siris). 

7. Allium cepa Linn. (S,—Palandu; H. — Fiyai:; B. — Piyaj: Bo^^-Kanda). 

* 8. Allium sativum Linn. 

Allium schoenoprasum Linn. 

* 10. Alpinia galanga Willd. 

IT. Asclepias curassavica Linn. 

* 12. Asparagus kacemosus Willd. (S. & B . — ShaiamuH ; II . — Shatawar ; 

Bo. — Satavari) . 

♦ 13. Azadirachta indica a. Jiiss. (syn. Melta azadirachta Linn.) 

14. Bauhinia macrostachya Wall. (B. — Gunda-ijllla) . 

15. Bauhiwia racemosa Lam. (S.—Svelakanchan; H. — Karhnal). 

lO. Bauhinia variegata Linn. (S . — Kovidara ; H . — Kachnar ; B . — Rakta kancJmn). 

♦ 17. Butea monosperma (Lam.) Kuntze. 

18. Canscora decussata Schult. (S. — Sankhapiishpi; 11 . — Sankhaphuli) . 

19. Capparis spinosa Linn. (S. — Kakadani; H. & V.—-Kahra), 

*20. Cassia fistula Linn. 

21. Cassia tora Linn. syn. C. obtusifolia Linn. {B.—Chakramarda; H. & 

B. — Chakunda ) . 

22. CiMiaFUGA foetida Linn. (P. — Jiunln), 

23. CiTRULLus coLOCYNTHis Schrad. 

24. Clerodendron serratum (Linn.) Moon. (H. — Barnagi; S. &. Bo. — Bharangi). 

25. Clitcria ternatea Linn. 

20. Coccinia cokdifolia Cogn. syn. C. indica \\\ & A., Cepit m.andra indica Naud. 

27. Cocos NUCiFERA Linn. (H. — Nariyal; Bo. — Narel; Tam. — Tankai). 

28. CoccuLus iiiRSUTUS Dicls. (B. — iluyer; Bo. — Vasanvel; H. — Jamutiki-bel). 

*29. Commiphora mukul Engl. syn. Balsamodendron mukul Hook, ex Stock. 

30. Commiphora agallocha Engl. (B., Bo. & H. — Guggul). 

31. CoRiANDRUM SATIVUM Linn. (S. — Dhanyaka; H.—Dhania; B.—Dhan). 

-^32. Crataeva nurvala Ham. (H. — Barm; S. — Vanina). 

33. Cressa cretica Linn. (H. & B.—Rudravanii; Bo.— Khardi). 

34. CuMiNUM CYMiNUM Linn. (S.—Jiraka; H.—Jira, Zira, T^im.—Shiragam). 

35. Curcuma angustifolia Roxb. (H. & B.—Tikhur; Tam.— Xwa). 

36. Curcuma zedoaria Rose. 

37. Diospyros melanoxylon Roxb. (H. & Bo.— 7 >«dw; Tam. — Tumhi). 

38. Drynaria QUFJiciFOLiA J. Sm. (Bo. — Basingh, S.—Ash 7 ^a katri). 

39. Elettaria cardamomum Maton. 

40. Embelia tsjeriam-cottam a. DC. (H.—Bayabirang; Bo.— Barbatti) . 

41. Eulophia nuda Lindl. (S. — Manya; H. — Goruma; B. — Sudbar). 

42. Fritillaria aRRHoSA Don. Prodr. 

43. Fritillaria roylei Hook. 

44. Geranium robertianum Linn. 

*45. Glycyrrhiza glabra linn. 

46. Gmelina arborea Linn. (S.—Gumbhari; H.—Kambari), 

47. Gossypium arboreum Linn. V.—Kapas). 
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Graptophyllum pictum (L.) Griff. (M.—Ysjudemaram), 

49. Grewia asiatica Linn. {S.—Parusha; H. & B.-^^Phalsa), 

50. Hauclea sessilifolia Roxb. 

51. Hyssopus officinalis Linn. (U.-^Zufah-yabis ; Urdu.— 

52. Indigofera tinctoria Linn. iS,-^Nilika; H. & B. — Nil). 

53. Jasminum auriculatum Valil. (S. & Tel--Magadhi) . 

54. Lactuca serriola Linn. syn. L. scariola Linn. (H. — Kahoo; B. — Salad). 

55. Leea aequata Linn. (S., H. &. B.^-Kakajangha). 

56. Linum usitatissimum Linn. 

57. Litsea chinensis Lam. (H.—Garbijaur ; B.—Kukarchita) . 

58. Loranthus asper Lour. 

59. Luffa acutangula var. amara Clarke. 

60. Luffa echinata Roxb. 

61. Luvunga scandens Ham. 

62. Machilus macrantha Nees. (Tam. — Kolamavu; Mai. — Uravu). 

♦62a. Madhuca indica J. F. Gmel. syn. Bassia latifolia Roxb. (B., Bo. & H. — 
Mahua ) . 

63. Martynia annua Linn. (H.—Bichu; B.—Baghnoki; T^l-^GartuIa-mukku). 

64. Melissa parviflora Benth. (H. — Bililoian). 

65. Mimusops iiexandra Roxb. {S.—Rajadani; H.—Khirni; M.— Fa//a). 

66. Momordica dioica Roxb. (S. — Vahisa; M. — Palupaghel kalung), 

67. Moringa oleifera Lam. 

68. Musa sapientum O. Kuntze. 

69. Ochna pumila Ham. ex. D. Don. (Santh. — Champabaha). 

70. Oldenlandia umbellata Linn. (M. — Saya; H. — Chirval). 

71. Operculina turpethum (Linn.) Silva Manso. 

72. Phaseolus aconitifolius Jacq. (H. & P. — Moth; Tam. — TulkaPyrai) . 

73. Phaseolus trilobus Ait. (H. & B.--Mugani). 

74. Piper chaba Hunter. (S. — Chavika; H. — Chab). 

*75. Piper longum Linn. (S. — Piippali; H. — Pipal), 

* 76. PiNUS RoxBURGHii Sargent syn. P. longifolia Roxb. 

* 77. PiSTACIA INTEGERRIMA StCW. 

78. PiSTiA STRATIOTES Linn. (H. — Jalqumbhi; Bo. — Prashni). 

79. Plantago major Linn. (H. — Lahuriya; Bo.— Bar tang) . 

80. Plumbago zeylanica Linn. 

81. PoLYTOCA barbata Stapf. (B. — Gurgur; H. — Kansa; S. — Kanda). 

82. Rhododendron campanulatum Wall, ex G. Don. (H. — Cherailu; Kash. — Gaggar). 

83. Rhus succedanea Linn. 

84. Sansevieria roxburghiana Schult. (B. — Murba; Bo. — Morwa). 

85. Santaloides minus Schellenb. syn. Rourea santaloides W. & A. (B. Vitaraka; 

Bo. — Vardara), 

86. Sapindus trifoliatus Linn. (S. — Phenila; H., B. & Bo. — Ritha). 

87. Sesbania sesban (Linn.) Merr. .syn. S. aegyptiaca Poir. (S., H. & B.—Jayanti). 
*88. SiDA CORDIFOLIA Linn. 

89. SiDA RHOMBiFOLiA Linn. 

90. SoLANUM TRILOBATUM Linn. (S. — Alarkaj M. — Tuduvalai). 

91. Sphaeranthus indicus Linn. (S. — Mundirika; H. & Bo. Gorakhmundi) , 

92. Sfondias pinnata Kurz. (S. — Amrataka, H., B. &. Bo. Antra). 

93. Stephania glabra Roxb. 

94. Streblus asper Lour. (H.— 5 iora; B.—Sheora). 

95 . Teramnus labialis Spreng. {S.— Masha- parui; H.—Mashparu%) . 

96. Urhca dioica Linn. (H. & P. — Bichu). 

97. Vanda spathulata Spreng. (Mai. — Ponnam-penmaraiva). 

76 
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98. Vateria inpica Linn, {S,—Ajakarna; H^Safed damar), 

99. Vekbascum thapsus Linn. 

100. Vernonia cinerea Less. (S. & H.-—Sahadevi ; B.-^-Kukseem) , 

101. Vernonia roxburchii Less. 

102. WiTHANIA SOMNIFERA Dunal. 

103. ZizYPHUs jujUBA Lam. (S. — Badari; H. — Baer; B. — Kul; Tam. — Ilandai). 


C. PLANTS CONSIDERED TO BE USEFUL IN CHOLERA AND 
PROLONGED FEVERS (ENTERIC GROUP) 

[ *For detailed description refer to Parts II and III ] 

♦ I. Aconitum ferox Wall. 

2. Artabotrys suaveolens Blume. 

3. Blumea lacera DC. (B. — Kukursunga; Bo.— Nimrudi) . 

4. Cappakis zeylanica Linn. (H—Ardanda; B.-Kalu-kera). 

5. Capsicum frutescens Linn. .syn. C. minimum Roxb. 

6. Carapa moluccensis Lam. (B. — Pussur). 

* 7. Cassia angustifolia Vahl. 

8. Desmodium gangeticum DC. (S. & Bo. — Shalparni; H. — Sarivan), 

9. Drynaria quercifolia J. Smith. (Bo. — Basingh; S. — Ashvakatri). 

10. Elaeocarpus tuberculatus Roxb. (S.—Rudraksha; M.—Rutthrak sham), 

11. Erycibe paniculata Roxb. (Santh. — Kari; Tam. — Unamkodi). 

12. Erythroxylum monogynum Roxb. (M.—Devadaru) . 

* 13. Euphorbia helioscopia Linn. 

14. Fagonia cretica Linn. (H^—Damahan; F.—Dama). 

15. Flacourtia indica Meer. syn. F. ramontchi L'Herit. (B. — Bincha). 

16. Grewia hirsuta Vahl. {Bo— Gowali; H.—Kukurbicha) . 

17. Grewia microcos Linn. (M. — Koitakka). 

18. Kalanchoe spathulata DC. 

19. Lodoicea maldivica Pers. syn. L. seychellarum Labill. (H. & Bo. — Darya- 

kanaryal ) . 

20. Marrubium vulgare Linn. (H. — Pahari gandana). 

21. Momordica charantia Linn. {K—Karela; B,—Karala; Bo— Karla). 

22. Musa paradisiaca Linn. var. sapientum Kuntze. syn. M. sapientum Linn. 

(S.—Rambha; H. & Bo.— Kela). 

23. Oldenlandia auricularia K. Schum. (B. — Muttia-lata; Bo. — Dapoli). 

24. PoiNaANA pulcherrima Linn. syn. Caesalpinia pulcherrima Swartz. (B.— 

Krishnachura ; S. & Tel. — Ratnagandhi) . 

25. PsiDiuM GUAJAVA Linn. {H.—Amrud; Bo.— Perala). 

26. Sapindus trifoliatus Linn. 

27. ScHLEiCHERA OLEOSA (Lour.) Merr. syn. S. trijuga Willd. 

28. ScHWEiNFURTHiA SPHAEROCARPA Br. (S., A., H. & Bo. — Sanipat). 

29. SoLANUM melongena Linn. {S.—Bartaku; H. — Baigun). 

30. SoPHORA TOMENTOSA Linn. (Burm. — Thimhawmagyi). 

♦31. Strychnos nux-vomica Linn. 

*32. Terminaua chebula Retz. 

33. Terminalia citrina Fleming. (H. — Harira; B.—Haritahi). 

34. Terminalia paniculata Roth. { Bo .— Kindal ; iLBm .— Pumarudu ) . 

35. Trachyspermum ammi (Linn.) Sprague syn. Carum copticum Benth. 

36. Zanthoxylum budrunga Wall. {B.—Bazinati; Bo.^Tessul; H.—Badrang) , 
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D. PLANTS CONSIDERED TO HAVE ANTI-DYSENTERIC PROPERTIES 

[*For detailed description refer to Parts II and III} 

♦ I. Abrus precatorius Linn. 

2. Abutilon indicum Sw. (H,--Kanghi; B.--Potari). 

3. Abutilon theopharstii Medic. (S.—Jaya; Bo.—Nahaiti khafyai), 

4. Acaqa arabica Willd. (H.-^Kikar; B. —Bahia). 

5. AcAaA catechu Willd. (U.—Khadira; U.—Khair). 

6. Acacia ferruginea DC. (Nep.—Khour; Bo.— Ker). 

*y. Acorus calamus Linn. 

*8. Adansonia digitata Linn. (H. & Bo.— G ora kh -am li). 

*9, Adhatoda vasica Nees. 

’♦'10. Adiantum lunulatum Burm. (H. & B.-Kali-jhant; Bo.— Hansraj). 

*11. Adina cordifolia Bcnth. 

* 12. Aegle marmelos Corr. 

13. Agaricus ostreatus (Jacq.) Fries. (Bo.— Plianasa-alamhc). 

14. Ageratum conyzoides Linn. (B.—Dochuniy ; Bo.— Osari). 

15. Ailanthus altissima (Mill.) Swingle syn. A. glandulosa Desf. (English.- 

Ailanto). 

16. Ailanthus excelsa Roxb. (S.—Mahanimba; TdiVo.—Pcruppi) . 

17. Ailanthus malabarica DC. (Bo.— Guggula-dhup ; Td.-Maddi-palu) . 

18. Albizzia lebbeck Benth. 

* 19. Alstonia scholaris R. Br. 

*20. Althaea rosea Cav. 

*21. Amomum xanthioides Wall. (H.—Ilayechi; Tam.-— £/am). 

22. Amaranthus tricolor Linn. syn. A. gan(;eiicus Linn. (H. — Lalsag; S. — 

Marisha), 

23. Andrographis paniculata Nees. (S. — Bhunimba; II. — Kiryat). 

24. Annona muricata Linn. (Mai. — Mullanjakka; Tam. — Mullu-chilta). 

25. Annona reticulata Linn. 

26. Anthocephalus indicus a. Rich. syn. A. cadamba Miq. (S. & 'R.—Kadamha) . 

27. Antiaris toxicaria Leschen. 

28. Asparagus adscendens Roxb. (Bi.—Safed musli; Gharwal— 

29. Asparagus racemosus Willd. 

30. AsteRACANTHa longifolia Nees. (H.-Tal-mokhana; S.—Kakil-akshya) . 

3T. Averrhoa carambola Linn. (H. — Karmal; M.*— Tamar ta). 

32. Balanites aegyptiaca Del. syn. B. roxbukghh Planch. 

33. Barringtonia acutangula (Linn.) Gaertn. (B.—Hijal; H. — Hijjal). 

34. Basella rubra Linn. (S.—Potaki; H.—Lalhachhi) . 

35. Bauhinia racemosa Lam. 

36. Bauhinia tomentosa Linn. (S. — Aswamantaka; PI. — Kachnar; Bo. — Asundro; 

M. — Mandarai) . 

37. Bauhinia variegata Linn. 

38. Bergenia ligulata (Wall.) Engl. (B. — Patharchuri ; Bo. — Pashanbheda) . 

39. Bidens tripartita Linn. 

40. Boswellia serrata Roxb. (S. — Shallaki; H. &. B. — Luhan). 

41. Botrychium lunaria Sw. (English.— Moonwor/)- 

42. Brassica cernua (Thunb.) Forbes & Hemsley. 

43. Brucea amarissima (Lour.) Merr. syn. B. sumatrana Roxb. 

*44, Butea monosperma O. Kuntze. 

45. Caesalpinia jayabo Maza. (Arab. — Bunduk; Tam. Kalarsikkodi) . 

46. Calamus rotang Linn. (S.—Vetasa; H., B. & Bo.— BeO* 
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47. Calotropis gigantea R. Br. 

48. Carapa moluccensis Lam. 

♦49. Carum bulbocastanum Koch. (H. — Kalajira; Kash. — Gunyun), 

*50. Carum carvi Linn. 

51. Cassia auriculata Linn. (H. & B. — Tartvar; Tam. — Avaram), 

♦52. Cassia fistula Linn. 

53. Cassia tora Linn. 

54. Cassytha filiformis Linn. 

55. Casuarina equisetifoua Linn. anglisaru ; B.Selatijau). 

56. Cedrela toona Roxb. 

57. Celsia coromandeliana Vahl. (S.—Kulahala; Bo.—Kolhal), 

*58. Centella asiatica (Linn.) Urban syn. Hydrocotyle asiatica Linn. 

59. Ceropegia tuberosa Roxb. (P.— Ga/o/; Bo.—Khappar kadu; M.’—Manda). 

60. CiNNAMOMUM INERS Rcinw. (Bo.—Tikhi; K.—Jangli darckini). 

61. CUTORIA TERNATEA Linn. 

62. CoRALLocARPus EPiGAEUs Bcntli. cx Hook. f. (S. — Paickigaruda) , 

63. CORCHORUS CAPSULARIS Linn. (S,-—Kalasaka; H. & B.—Narcha). 

64. CoRCHORUS FAscicuLARis Lam. (B'. — Bilnalita; Bo.— Hirankhori), 

65. CUMINUM CYMINUM Linn. 

66. Cydonia oblonga Mill. syn. C. vulgaris Pers. (H. — Bihi; S. — Amritphala). 

67. Cylista scariosa Roxb. (Bo. — Ranghevada). 

68. Cynodon dactylon Pers. (H., B. & Bo.— Dhuh). 

69. Cyperus rotundus Linn. (S. & Bo.— Musta; B. & H.—Mutha). 

70. Cyperus scariosus R. Br. (S. — Nagar mustaka; H. & B. — Nagar motha). 

71. Daucus carota Linn. 

72. Descurainu SOPHIA Linn. 01 .—Khuhkallan<i) . 

73. Desmodium gangeticum DC. 

74. Diospyros melanoxylon Roxb. 

75. Diospyros peregrina Gurkein. (S. — Tinduka; H. & B. — Gah; Bo. — Tendu). 

76. Elaeocarpus serratus Linn. (B.—Jalpai; M.—Ulang’karei). 

77. Erigeron canadensis Linn. 

78. Euphorbia antiquorum Linn. 

79. Euphorbia hirta Linn. 

80. Euphorbia HYPERiarouA Linn. 

81. Euphorbia thymifolia Linn. 

82. Evolvulus alsinoides Linn. (S. — Vishnugandhi; H.—Sankha pushpi). 

83. Fagonia cretica Linn. 

84. Feronia limonia (Linn.) Swingle syn. F. elephantum Corr. (S.—Kpittha; H.- 

Kavithd), 

85. Ficus bengalensis Linn. (S.—Vata; H.—Bor; B.—Bar). 

86. Ficus heterophylla Linn. (S. — Trayamana; B.-Bhui-dumur). 

87. Ficus hispida Linn, (S.—Kakadumbura; H. — Konea-d/umbar) . 

88. Ficus racemosa Linn. syn. F. glomerata Roxb. (S. — Udumbara; H. — Gular). 

89. Fimbristylis junciformis Kunth. (S^inih.— Bindimuthi) . 
go. Flemingia tuberosa Dalz. (Bo.— Birmova) . 

*91. Foeniculum capillaceum Gilb. syn. F. vulgare Gaertn. 

92. (jARaNiA MANGOSTANA Linn. (H., B. & Bo. — Mangustan). 

93. Gastrochilus pandurata Ridley. 

94. Gossypzum herbaceum Linn. (H., B. & Bh.—Kapas; S.—Karpas). 

95. Grewia hirusta Vahl. 

96. Grewia mxcrocos Linn. 

97. Helicteses isoRA Linn. 

*98. Hemidesmus indicus R. Br. 

99. Hibiscus cannabinus Linn. (S.—Nali; H.—Patsan; Bo.— Ambari). 
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* 100. Holarrhena anudysenterica Wall. 

101. Holarrhena mitis R. Br. (Sinhalese-~A:m«;o//a). 

102. Hydrocotyle javanica Thunb. 

103. Hypericum japonicum Thunb. 

104. Indigofera oblongifoua Forsk. {S.—Jhilla), 

105. Ixora nigricans Br. (Tam.— Ma.y/wpawO. 

106. JATROPHA cuRCAs Linn. 

107. JATEORHIZA PALMATA (Lam.) Miers. {Bo.— Colombo; T&m.—Kolumbu) . 

108. JUGLANS REGIA Linn. 

109. Jussiaea suffruticosa Linn. iS.—Bhiilavaanga ; H.— Ban/aMW(/a). 

]io. JUSTICIA GENDARUSSA Burm. {S.-NUa-nirgufidi; H.—Nili-nargandi) , 

111. Leea indica Merrill. (H. & h.~Kurkurjiwah; Bo.—Karkani). 

112. Lens culinaris Medic, syn. L. esculenta Moench. (B. — Masurt; H. & S.— 

Masur), 

1 13. Litsea chinensis Lam. 

1 14. Luffa acutangula (Linn.) Roxb. var. amara Clarke. 

1 15. Malva rotundifolia Linn. (H. & Bo.— Khubasi) . 

116. ManCiIfera indica Linn. (H., B. & Bo.— Am; S..—Ama). 

117. Melastoma malabathricum Linn. (Burma.— ikry<7//)y^; Tel—Pattudu). 
it8. Mentha longifolia Huds. syn. M. sylvestris Linn. (B., H. & S.—Pudina). 

119. Mesua ferrea Linn. (S., H. & B. — Nagkeshar ; Bo. — Nagchampa). 

120. Mimosa pudica Linn. (S.—Lajja; H. & Bo.— Lajalu). 

121 . Mimusops et-engi Linn. (S., H. & B.—Bakul; Bo. — Borsali). 

122 . Morinda axRiFOUA Linn. (H. & B.—Ach; Bo.— Aal). 

123. Morinda umbellata Linn. (Bo.— ^/; S. — Pitadaru). 

124. Musa sapientum O. Kuntze. 

125. Mucuna prurita Hook. (S. — Atmagupta; H. & P. — Kawanch). 

126. Murraya koenigii Spreng. (S. — Sourabhi-nimba; H. — Katnim), 

127. Murraya paniculata Jack. (H. — Marchula; B. — Kamini). 

128. Myrica nagi Thunb. (S. — Katphala; H., B. & Bo.— Kaiphal) . 

129. Myrtus communis Linn. (H. — Vilayiti mehdi; B. — Sutr-sowa). 

130. Nannorhops ritchieana H. Wendl. (H. — Hasri). 

13 1. Nepeta elliptica Royle ex Bfenth. (P. — Tukhtnmalanga) . 

132. Nymphaea alba Linn. (Kash. — Brimposh; Bo. — Pandharen-kamal) . 

133. Nymphaea pubescens Willd. (M. — Alii), 

134. OaMUM americanum Linn, syn. O. canum Sims. (H. & B.—Kala tulshi). 

135. Ocimum basilicum Linn. (S. — Munjariki). 

136. Oldenlandia auricularia K. Schum. (B. — Muttialata; Bo.— Dapoli). 

137. Oroxylum indicum Vent. (S. — Syomka; K,—Arlu; B. — Sona). 

138. OxALis CORNICULATA Linn. (S. — Amlika; H. & B. — Amrul). 

139. Pavonia odorata Willd. (S. — Harivera; B. — Bala; Bo. — Kala vala). 

* 140. Peucedanum graveolens Benth. 

141. Phaseolus trilobus Ait. 

* 142. Phyllanthus emblica Linn. (S. — Dhatriphala; H. — Aoula; Bo.— Anila). 

* 143. Phyllanthus niruri Linn. (S. — Bhumyamalaki; H. — Jar-amld). 

144. Phyllanthus urinaria Linn. 

145. Piper longum Linn. 

*'‘146. Piper nigrum Linn. (S. — Maricha; H. — Goltnirch; B. — Golmarich). 

* 147. PisTACiA integerrima Stew. 

148. PiSTiA stratiotes Linn. 

* 149. Plantago chxata Desf . 

150. Plantago major Linn. 

151. Plantago ovata Forsk. 

♦152. Platanus orientaus Linn. (P. & Kash.— Bwn). , 
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153. Plumbago zeylanica Linn. 

154 PsiDiuM GUAjAVA Linn. 

155. PuLICARIA DYSENTERICA Gacrtn. 

156. PuNiCA granatum Linn. (S.—Darimba; H.— ^nar). 

157. Rheum emodi Wall. 

158. Rubia cordifoua Linn. (S. & B. — Manjistha; H.—Manjith; Bo.— 

159. Rumex scutatus Linn. (English. — French sorrel), 

160. Rumex vasicarius Linn. (S.—Chukra; H., B. & Bo.^Chuka). 

161. Salix alba Linn. (P. — Bis; Kash. — Vuir). 

162. Sapindus trifoliatus Linn. 

163. Saraca INDICA Linn. 

1O4. SciNDAPsus officinalis Scliott. (IT. & B—Gaiapipal; Bo.-Thora-pmple), 

165. Semecarpus anacardium Linn. f. 

t06. Shorka robusta Gacrtn. f. (S,-—Sala: H., B., P. & Bo.— Sal). 

167. SiDA spiNOSA Linn. (S. — Nagahala; H. — Gulsakari; B. — Bonmethi). 

168. Smilax prolifera Roxb. (H.—Ram dataun). 

i(')9. Solanum nigrum Linn. (S. & B,-~~Kakmachi ; Bo.— Makao). 

170. SoYMiDA febrifuga A. Juss. (S. — Rohuna; H., B. & Bo. — Rohan). 

171. SriLANTHES acmella Murr. (Ba. & P.—Akarkara). 

172. Stachytarpheta jAMAiCENSis Valil. var. indica Lam. syn. S. indica Valil. (M. — 

Simainayuruvi ) . 

173. Strychnos nux-vomica Linn. 

174. Symplocos racemosa Roxb. 

175. Syzygium cumini (Linn.) Skccls syn. Eugenia jambolana Lam. (S. & B. — 

Jambu; H. — Jamun; B. — Jam), 

176. Syzygium jambos (Linn.) Alst. syn. Eugenia jambos Linn. (S.— Jambu; H. & 

Bo. — Gulabjaman ) . 

177. Syzygium operculatum Gamble, syn. Eugenia operculata Roxb. (H.— /?az- 

jaman; S. — Bhumi-jambu) . 

178. Tectona grandis Linn. f. (S. — Saka; H. & B. — Segun). 

* lyg. Terminalia arjuna W. & A. 

* 180. Terminalia chebula Retz. 

181. Terminalia axRiNA Roxb. 

182. Triumfetta bartramia Linn. {U.—Chikti; B.—Bunokra). 

^ 183. Tylophora asthmatica W. & A. 

184. Typha elephantina Roxb. (B. — Hogla; Bo.— Ramban; K^sh.— Pits). 

185. Ur aria lagopoides DC. (Bo.— Doivla; H.—Pithvan) , 

186. Vateria indica Linn. 

187. WooDPORDiA FRUTicosA Kurz. (S. — Dhataki; H. & B. — Dhai). 

188. Wrightia tinctoria R. Br. (S. — Svetakutaja; H.—Mitha indarjou; B.— 

Indrajau). 

E. PLANT REMEDIES USED IN SNAKE-BITE 

A large number of medicinal plants have been used in the treatment of snake- 
bites in Indian indigenous medicine. With a view to find out whether the 
exaggerated claims put forward on their behalf have any basis of truth, Caius 
and Mhaskar (Indian Medical Research Memoirs No. 19, January, 1931) have 
carried out extensive pharmacological and toxicological investigations on animals. 
Healthy dogs weighing from 6 to 10 kilos were injected sub-cutaneously with both 
Cobra and Daboia venoms and the antidotal effects of the various remedies on 
such animals were noted. The remedies were administered in strict conformity 
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with the directions laid down in the standard books of Indian medicine. The 
samples used in these experiments were all obtained fresh from the garden or 
the bazar. For internal administration, a concentrated watery extract of the 
powdered plant was used. For external application, the concentrated watery 
solution was instilled by means of a pipette into the eyes or nostrils of experimental 
animals. Sometimes the finely ground powder was rubbed directly over the site 
of inoculation of the venom. The dosage indicated in the literature was adhered 
to by these workers as far as possible. A list of the plant remedies experi- 
mented upon is given below. The opinion of these workers is that none of the 
following Indian plants recommended for the treatment of snake-bite has any 
preventive, antidotal or therapeutic effect: 


Abrus precatorius Linn., Acacia concinna DC., Acacia farnesiana Willd,, Acacia pennata 
Willd., Acalypha indica Linn., Acanthus ilicifolius Linn., Achyranthes aspera Linn., Aconituni 
ferox Wall., Aconitum heterophyllum Wall., Acorus calamus Linn., Actaea spicaia Linn., 
Adhatoda vasica Ness., Aegle marmelos Correa., Ailanthus malaharica D.C., Alangiunt 
lamarckii Thw., Albiscia lehheck Bcnth., Allium sativum Linn., Alstonia schularis R. Br., Alter- 
nanthera sessilis Br., Althaea officinalis Linn., Althaea rosea Linn., Amarantus spinosus Linn., 
Amarantus tristis Linn., Amarantus viridis Linn., Amomum subulatum Koxb., Anacardmm 
occidentale Linn., Anagallis arvensis Linn., Anamirta cocculus W. & A., Andropogon muricatus 
Retz., Andropogon schoenanthus Linn., Aneilema scapiflorum Wight., Anisomeles malabarica 
R. Br., Anogeissus latifolia Wall., Anthocephalus cadamba Mig., Antidesma bunias Muell.Arg., 
Afjuilaria agallocha Roxb., Areca catechu Linn., Argemone maxicana Linn., Arisaema specio- 
sum Mart., Aristolochia bractcata Retz., Aristolochia indica Linn., Arisiolochia longa Linn., 
Aristolochia serpentaria Linn., Artemisia mariiima Linn., Artemisia vulgaris Linn., Arthro- 
cnemum indicum Moq., Artocarpus integrifolia Linn., Asparagus racemosus Wild., Atalantia 
monophylla Correa., Balanites roxburghii Planch., Baliospcnnum axillare Blume., Balsamoden- 
dron roxburghii Am., Bambusa arundinacea Retz., Barleria cristata Linn., Barringtonia 
acuiangula Gaertn., Bassia longifolia Willd., Batihinia iomeniosa Linn., Bauhinia variegata 
Linn., Benincasa cerifera Savi., Berberis asiatica Roxb., Betula bhojpattra Wall., Bixa orellana 
Linn., Boerhaavia diffusa Linn., Bombax malabricum DC., Boszvellia serrata Roxb., Braganiia 
wallichii R. Br., Brassica campestris Linn., Brassica nigra Koch., Butea frondosa Roxb., Butea 
superha Roxb., Caesalpinia bonduxeUa Fleming., Cajanus indicus Spreng., Calamus rotang 
Linn., Calotropis gigantea R. Br., Calycopteris floribunda Lamk., Capsicum annuum Linn., 
Cardiospermum halicacahum Linn., Careya arhorea Roxb., Carum copticum B. & H., Caryo-- 
phyllus aromaticus Linn., Cassia alata Linn., Cassia fistula Linn., Cassia occidentalis Linn., 
Cassia sophera Linn., Cassia tora Linn., Cedrus deodara Loudon., Celastrus senegalensis Lamk., 
Cephalandra indica Naud., Cicer arietinum Linn., Cinnamomum tamala Nees.. Cinnamomum 
seylanicum Breyn., Cissampelos pareira Limi., Ciirullus colocynthis Schrad., Citrus medico 
Linn., Clematis triloba Heyne., Cleome viscosa Linn., Clerodendron infortunatum Gaertn., 
Clerodendron serratum Spreng., Clitoria ternatea Linn., Cocos nucifera Linn., Coix lachryma 
Linn., Commelina obliqua Ham., Corallocarpus epigaeus Hook, f., Cordta obliqua Willd., 
Coriandrum sativum Linn., Coscinium fenestratum Colebr., Costus spcciosus Smith., Crataeva 
religiosa Forst., Crocus sativus^Uinvi.y Croton oblongifolius Roxb., Croton tiglium Linn., 
Cucumis trig onus Roxb., Cuminum cyminum Linn., Curcuma aromatica Salisb., Curcuma 
longa Linn., Cyclamen persicum Miller., Cynodon dactylon Pers., Cyperus rotundus Linn., 
Daemia extensa R.Br., Datura fastuosa Linn., Dendrobium macraei Lindl., Derris scandens 
Benth., Desmodium gangeticum DC., Dioscorea oppositifolia Linn., Diospyros emhryopteris 
Pers., Doronicum pardalianches Linn., Elaeodendron glaucum Pers., Elephantopus scaher 
Linn., Elettaria cardamomum Maton., Embelia vibes Burm., Ervum lens Linn., Erythrina 
indica Lam., Eupatorium ayapana Vent., Euphorbia antiquorum Linn., Euphorbia neriifoUa 
hiim.. Euphorbia ihymifolia Burm., Fagonia arabica Linn., Feronia elephantum Corre^., Ferula 
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foetida Regel., Ficus bengalensis Linn., Ficus carica Linn., Ficus glometara Roxb., Ficus 
religiosa Linn., Ficus rumphii Blume., FlcKourtia sepiaria Roxb., Flueggia microcarpa Blume,, 
Foeniculum vulgar e Gaertn., Gloria sa superba Linn., Glossogyne pinnatifida DC., Glycosmis 
pentaphylla Correa., Glycyrrhisa glabra Boiss., Gmelina arborea Linn., Gossypium herbaceum 
Linn., Gytnnema sylvestre Br., Gymndropsis pentaphylla DC., Hedychium spicatum Ham., 
Hclianthus annuus Linn., Helicteres isora Linn., Heliotropium eichwaldi Steud., Heliotropium 
indicum Linn., Heliotropium sirigosum Willd., Heliotropium undulatum Vahl., Hemidesmus 
indicus R.Br., Herpestis monniera H. B. & K., Heterophragma roxburghii DC., Hibiscus 
abelmoschus Linn., Holarrhena antidysenierica Wall., Hugonia mystax Linn., Hydrocotyle 
asiatica Linn., Ichnocarpus frutescens Br., Indigo f era iinctoria Linn., lonidium suffruticosum 
Ging., Ipomoea biloba l^orsk., Ipomoea bona-nox Linn., Ipomoea campanulata Linn., Ipomoea 
digitata Linn., Ipomoea turpethum Br., Jasminum grandtflormn Linn., Jasminum pubescens 
Wind., Killinga monocephala Linn., Lantana indica Roxb., Leucas aspera Sprang., Leucas 
linifolia Spreng., Leucas seylanica Br., Limonia acidissima Linn., Liquidantbar orientalis Miller., 
Litsea sebifera Pers., Lobelia nicotianae folia Heyne., Luffa acutangula Roxb., Luffa echinata 
Roxb., Luvunga scandens Ham., Malloius philippinensis Muell. Arg., Mangifera indica Linn., 
Matthiola incana R.Br., Melia azadirachta Linn., Mesua ferrea Linn., Michelia champaca 
Linn., Mimosa pudica Linn., Mimusops elengi Linn., Momordica charantia Linn., Momordica 
dioica Roxb., Moringa pterygosperma Gaertn., Mucuna pruriens DC., Murraya koenigii Spreng., 
Musa sapientum Linn., Myrica nagi Thumb., Myristica fragrans Houtt., Nardostachys jatamansi 
DC., Nelumbium speciosum Willd., Nerium odorum Soland., Nigella sativa Linn., Nyctanthes 
arbortristis Linn., Ocimum basilicum Linn., Oct mum gratissimum Linn., Ocimum sanctum 
Linn., Oidenlandia umbellata Lin., Pphiorrhiza mungos Linn., Opuntia dillenii Haw., Oroxylum 
indicum Vent., Fapaver somniferum Linn., Paramignya monophylla Wight., Parmelia perlata 
£scb., PentapeUs phoenicea Linn., Pericampylus incanus Miers., Peristrophe bicalyculata Nees., 
Phaseolus mungo Linn., Phaseolus irilobus Ait., Phyllanthus distichus Muell. Arg., Phyllanthus 
emblica Linn., Phyllanthus niruri Linn., Physalis minima Linn., Picrprrhiza kurrooa Benth., 
Pinus longifolia Roxb., Piper betle Linn., Piper longum Linn., Piper nigrum Linn., Piper 
sylvaticum Roxb., Pistacia integerrima Stewart, Pittosporum floribundum W. & A., Plantago 
ample xicaulis Cav., Plumbago rosea Linn., Plumeria acuiifolia Poir., Pogostemon parviflorus 
Benth., Polycarpaea corymbosa Lamk., Poly gala crotalarioides Ham., Pongamia glabra Vent., 
Pothos scandens Linn., Premna harbacea Roxb., Prosopis spicigera Linn., Prunus mahaleb 
Linn., Prunus puddum Roxb., Psoralea corylifolia Linn., Pterocarpus santalinus Linn., Punka 
granatum Linn., Putranjiva roxburghii Wall., Randia dumetorum Lamk., Rauvolfia serpentina 
Benth., Rhinacanthus communis Nees., Ricinus communis Linn., Rubia cordifolia Linn., 
Rumex vesicarius Linn., Rungia repens Nees., Saccharum officinarum Linn., Salvadora 
oleoides Dene., Salvadora persica Linn., Sansevieria zeylanica Willd., Santalum album 
Linn., Sapindus irifoliatus Linn., Saraca indica Linn., Saussurea lappa Clarke., Schleichera 
irijuga Willd., Scindapsus perttisus Schott, Seme car pus anacardium Linn., Sesamum indicum 
DC., Sesbania grandiflora Pers., Shorea robusta Gaertn., Sida carpinifolia Linn., Sida 
rhombifolia Linn., solanum indicum Linn., Solanum nigrum Linn., Solanum xanthocarpum 
S. &. W., Spondias mangifera Willd., Stereospermum chelonoides DC., Streblus asper I-our., 
Strychnos colubrina Linn., Strychnos nux-vomica Linn., Strychnos potatorum Linn., Symplocos 
racemosa Roxb., Tabernaemontana dichotoma Roxb., Taxus baccata Linn., Tectona grandis 
Linn., Terminalia arjuna W. &. A., Terminialia belerica Jioxb., Terminalia chebula Retz., 
Terminalia iomentosa W. & A., Tiliacora racemosa Coleb., Tinospora cordifolia Miers. ^ 
Trachylobium homemannianum Heyne., Trapa bispinosa Roxb., Trichodesma indicum Br., 
Trichosanthes dioka Roxb., Typhonium trilobatum Schott., Uraria lagopoides D.C., Uraria 
picta Desv., Valeriana wallkhii DC., Vanda roxburghii R.Br., Vangueria spinosa Roxb., 
Valeria indica Linn., Verbena officinalis Linn., Vernonia anthelmintica Willd., Vitex agnus- 
casius Linn., Vitex negundo Linn., Vitis vinifera Linn., Withania somnifera DunaL, fVoodfordia 
fioribunda Salisb., Wrighiia tomentosa ^Roem. & Schuld., Xanthium strumarium Linn., 
Zanthoxylum alaium Roxb., Zingiber cassumunar Roxb., Zingiber officinale Roscoe. 
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F. PLANT REMEDIES USED IN SCORPION-STING 

Caius and Mhaskar (Indian Medical Research Memoirs No. 24, June, 1932), 
have recently carried out a detailed investigation into the action of the venom of 
Indian scorpions by modern physiological methods. The treatment of scorpion- 
stings by medicinal plants, indigenous or imported, used in India has also been 
referred to. As the subject is likely to be of interest to the readers of this book, 
a summary of the important findings and the main conclusions is given below. 

The scorpions more commonly met with in India belong to either genus Buthus 
or Palamnoeus, the Buthus variety being more poisonous. Contrary to popular 
belief, scorpion-sting has been found to be very rarely fatal to human beings. 
Different animals, however, exhibit different degrees of resistance to the action 
of the venom. Scorpion venom resembles snake venom in many of its characteris- 
tics. The following active principles have been isolated from it: (1) Neurotoxins 
which act principally on the vasomotor and respiratory centres and on the nerve- 
endings in striated and unstriated muscles, (2) haemolysins, aggultinins, 
haemorrhagins, leucocytolysins, coagulants, ferments, lecithin and cholestcrin, 
(3) a cardiac tonic principle and (4) a vascular tonic principle. 

Pharmacologic AT. Action. — Scorpion venom when injected into the skin 
causes intense local irritation due to stimulation of the terminations of the sensory 
nerves of the skin. When it is injected into the blood stream, the vasomotor and 
respiratory centres are stimulated leading to a rise of blood pressure and an 
increase of the respiratory excursions. Excessive lachrymal, nasal and salivary 
secretions are also noticed owing to stimulation of the facial nerve centres. 
Sapasmodic contraction of the musculature of the intestine and urinary bladder is 
evident. On the smooth muscle, the venom appears to act like the pilocarpine 
group of drugs by stimulating the nerve endings of the parasympathetic system. 
The heart is definitely stimulated and continues to beat even after the paralysis 
of the respiratory centre. The nervous system is generally excited. Reflexes 
are increased as evidenced by shivering, tremor and muscular twitch ings. Some- 
times strychnine-like convulsions are noticed. Later paresis or paralysis of muscles 
occur, due to the affection of the motor nerve endings. Death in experimental 
animals is always due to direct paralytic action of the venom on the respiratory 
centre. 

Treatment of Scorpion-stings. — The antivenom prepared at Kasauli against 
cobra and dabioa venoms imparts a certain amount of protection to rabbits and 
dogs receiving lethal doses of the scorpion venom. A large number of indigenous 
remedies from the vegetable kingdom has been tried. None of the Indian remedies 
popularly used has been found to have any preventive, antidotal or therapeutic 
effect. The list of such drugs is given below. 

Achyranlhes aspera Linn., Aconitum ferox Wall., Aconitum heterophyllim Wall., A corns 
calamus Linn., Adiantum venustum Don., Alhiszia lehbeck Benth., Allium cepa Linn., Alocasia 
macrorhiga Schott., Alstonia scholaris R. Br., Amarantus viridis Linn., Amomum subulatum 
Roxb., Andropogon muricatus Retz., Andropogon schoenanthus Linn., Anisameles malaharica 
R. Br., Anogeissus latifolia Wall., Aquilaria agallocha Roxb., Areca catechu Linn., 4ristoh- 

77 
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chia tndica Linn., Artemisia maritima Linn., Artemisia vulgaris Linn., Arthrocnemum indicum 
Moq., Artocarpus integrifoUa Linn., Asparagus raceinosus Willd., Baliospermum axillare 
Blume, Balsamodendron roxburghii Am., Bcmhusa arundinacea Retz., Barleria cristaia Linn., 
Bassia longi folia Willd., Bauhinia iomentosa Linn., Berberis asiatica Roxb., Boerhaavia diffusa 
Linn., Bombax malabaricum DC., Borassus flabelliformis Linn., Boswellia serrrata Roxb., 
Barassica nigra Koch., Butea frofuiosa Roxb., Butea suferba Roxb., Calamus rotang Linn., 
Caloiropis giganiea R. Br., Cardiospermum halicacabum Linn., Careya arbor ea Roxb., Cartha- 
mils tinctonus Linn., Carum copticum B. & H., Cassia alaia Linn., Cassia fistula Linn., 
Cassia sophera Linn., Cassia tora Linn., Cedrus deodara Loudon., Cephalandra indica Naud, 
Ccratophyllum demersum Linn., Cinnamomum iamala Nees., Cinnamomum zeylanicUm Breyn., 
Cissampelos pareira Linn., Citrullus colocynthis Sclirad., Citrus medica Linn., Clerodendron 
infortmatum Gacrtn., Clerodendron serratum Spreng., Clitoria ternatea Linn., Colocasia anti- 
quorum Schott., Cordia obliqua Willd., Coriandrum sativum Linn., Crataeva religiosa Forst., 
Crocus saikms Linn., Croton tiglium Linn., Cucurhita maxima Duch., Ctminum eyminum 
Linn., Curcuma longa Linn., Curcuma sedoaria Roscoe, Cynodon dactylon Pers., Cyperus 
roiundus Linn., Datura fastuosa Linn., Dendrobium macraei Lindl., Desmodium gangeticum 
DC., Dioscorea oppositifolia Linn., Eclipta alba Hassk, Elettaria cardamomum Maton., Embelia 
ribes Bunn., Eriodendron anfractuosum DC., Euphorbia neriifolia Linn., Peronia elephantuw 
Correa, Ferula foetida Kegel., Ficus glomerata Roxb., Gloriosa superba Linn., Glossogync 
pinnatifida 1X\, Glycyrrhiza glabra Boiss., Gmelina arhorea Linn., Gossypium Jierbaceum Linn., 
Gynandropsis pentaphylla DC, Helianthus annuus Linn., Heliotropium eichwaldl Steud., 
IJeliotropiuni indicum Linn., Uemidesmus indicus R. Br., Holarrhena antidysenterica Wall., 
Ichnocarpus frutescens Br., Indigofera tinctoria Linn., lonidium suffruticosum Ging., Ipomoea 
digitata Linn., Ipomoea turpethum Br., Jasmimm grandiflorum Linn., Justicia picta Roxb., 
Killinga monocephala Linn., Lagenaria vulgaris Seringe., Leucas cephalotes Spreng., Liqui- 
danthar oricntalis Miller., Litsea sebifera Pers., Lobelia nicoiianae folia Heyne., Luvunga 
scandens Ham., Mangifera indica Linn., Martynia diandra Glox., Melia azadirachta Linn., 
Mesua ferrea Linn., Michelia champaca Linn., Mimosa pudica Linn., Momordica dioica Roxb., 
Moringa pterygosperma Gaertn., Mucuna pruriens D.C., Myrtus communis Linn., Nardostaxhys 
jatamansi DC., Nelumbium speciosum Willd., Nicotiana tahacum Linn., Nigella saiiva Linn., 
Ocimum basilicum Linn., Ocinium sanctum Linn., Ophiorrhiza mungos Linn., Oroxylum 
indicum Vent., J\i paver somniferum Linn., Farmelia perlata K.scli., Faspalum scrobiculatum 
Linn., Fhaseolus mungo Linn., Fhaseolus trilobus Ail., Phyllanthus emblica Linn., Fhysalis 
minima ]Jnn., Picrorhiza kurrooa Benth., Finns longifolia Roxb., Piper longum Linn., Piper 
nigrum Linn., Pisiacia integerrima Stewart., Plumbago rosea Linn., Pogostemon parviflorus 
Benth., Pongamia glabra Vent., F^remna herbacea Roxb., Prosopis spicigera Linn., Prunus 
mahaleb Linn., Prunus puddum Roxb., Psoralea corylifolia Linn., Pierocarpus santalinus Linn., 
Funica granatum Linn., Randia dumetorum Lamk, Rauvolfia serpentina Benth., Ricinus com- 
munis Linn., Rubia cordifolia Linn., Rumex vesicarius Linn., Ruta grave olens Linn., Santa' 
lum album Linn., Sapindus trifoliaius Linn., Saraca indica Linn., Saussurea lappa Clarke, 
Scindapsus pertusus Schott., Scnpecarpus anacardium Linn., Sesamum indicum DC., Shorea 
robusta Gaertn., Sida carpinifolia Linn., Sida rhombifolia Linn., Solanum indicum Linn., 
Solanum nigrum Linn., Stereospermum chelonoides DC, Swertia chirata Ham., Symplocos 
racemosa Roxb., Tabernaemontana dichotoma Roxb., Tamarindus indica Linn., Taxus haccata 
Linn., Terminalia arjuna W. & A., Terminalia belerica Roxb., Terminalia chebtda Retz., 
'linospora cordifolia Miers., Trachylobium hornemannianum Heyne., Tragia involucrata Linn., 
Trapa bispinosa Roxb., Trianthema pentandra Linn., Tribulus terrestris Linn., Trichosanthes 
dioica Roxb., Uraria lagopoides DC,, Valeriana wallichii DC., Vanda roxburghii R. Br., 
Vangueria spinosa Roxb., Vernonia anthelmintica Willd., Vernonia cinerea Less., Viiex agnus- 
castus Linn., Vitex negundo Linn., Viiis vinifera Linn.. Withania somnifera Dunal., Wrightia 
tomentosa Rom. & Schult., Xanthium strumarium Linn., Zingiber officinale Roscoe., Zisyphus 
jujuba Lamk. 



SECTION IV 

A. AROMATIC OR ESSEOTIAL OIL BEARING PLANTS 
Introduction 

Natural perfume is one of the most remarkable phenomenon of ])lant 
metabolism and the history of aromatic plants is perhaps the most romantic 
story of any vegetable product. Man has always tried increasingly to utilize 
these odoriferous plants for his pleasure and well-being. Ihom ancient times 
spices derived from aromatic plants have been used as flavouring agents for 
food and drinks. Their use as offering to deities, as incense, in medicine, for 
aesthetic purposes, as principal agents for embalming the dead, for preventing 
insects from damaging fabrics and grain has been in vogue from times 
immemorial. From the early times particularly during Greek and Roman periods 
a large trade flourished between India and the West and even now some of the 
Indian aromatic plant products arc greatly valued. The aroma of a plant or 
any of its parts may be due to the essential oil which sometimes exists in a free 
state as in the case of rose flowers, or occasionally in the form of a glycoside which 
may be decomposed by an enzyme present along with it, as in bitter almonds. 
I'he whole of the plant may be odoriferous or the odour may reside in one or 
more of its parts, viz. flower, leaf, bark, wood, root or rhizome, fruit, seed, or 
even gum or olcoresin may be aromatic. Most edible fruits have a pl(*asant 
flavour which is due to the presence of aromatic substances in them. The essential 
oils are formed in special cells, glands or ducts (i.e. oil ducts or vitae of 
Umbelliferous fruits) either in one particular organ or distributed in many parts 
of the plant. 

The essential oils occuring in aromatic plants which constitute an important 
group in Indian flora, play quite a significant role in the economy of man. These 
differ from the vegetable or fixed oils in being volatile and for this reason the 
name volatile is given to them. The essential oils in plants, as a rule are 
present in small quantities. In cloves as much as 16 to 18 per cent, is present 
while in rose flower as little as 0.02 per cent, and in jasmine one tenth of this 
quantity is obtained, from flowers locally grown. Chemically the essential oils are 
a combination of substances such as terpenes, sesquiterpenes, phenols, alcohols, 
acids, esters, adlehydes, ketones, nitrogen and sulphur compounds, whereas the 
vegetable or fixed oils are chiefly chemical combinations of glycerine and various 
acids. The function of these odoriferous bodies in the different parts of the 
plant is not W’dl understood and different views have been advanced. The fragrant 
odour in the unfertilised flowers attracts the insects with fecundating pollen and 
thus helps in the cross pollination. The presence of volatile oils in the bark may 
have certain protective value especially against the attacks of insects. Another 
view advanced is that they regulate the rate of transpiration in plants. In cases 
where secretion or excretion of the essential oil takes place near the surface of an 
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organ, moisture which is saturated with essential oil has a different heat conductivity 
from that of moisture by itself so that a plant which gives off much perfume may 
be protected during the day from too great transpiration and during the night 
from too great reduction of temperature. The high rate of consumption of essential 
oil during fecundation, points to a distinct nutritive value, possibly due to easy 
assimilation owing to the chemical constitution of the essential oil. As a matter 
of fact the majority of essential oils are the bye-products of the metabolic process 
of cell life in the same way as are many of the alkaloids, colouring 
matters, tannins, etc. In certain cases it is possible they may possess 
excretionary functions. 

The application of essential oils in day to day field of human activities is very 
extensive. A few of the common uses to which essential oils and their derivatives 
are put to are : The manufacture of soap, cosmetics, pharmaceutical preparations, 
confectioner}'', aerated waters, disinfectants and detergents, tobacco, incenses, etc. 
India was reputed for the manufacture and distillation of high quality of different 
‘attars*, scents and essential oils and a considerable and profitable trade existed in 
the past with countries in the West. 

The people of India have been known from times immemorial to be fond 
of rich perfumes for their personal pleasures and also in the performances of 
some of their religious ceremonies. Earliest records of history show that sandal 
wood was held in great reverence in all religious ceremonies In India and that it 
constituted an article of barter between Indian and the Mediterranean countries, 
thousands of years ago. Mention of the Indian perfumery industry is also 
found in Sanskrit, Pali and Islamic literature. The Moghul Emperors of India 
were great patrons of the perfumes of India and Abul Fazl in the Ain-i-Akbari 
says “His Majesty is very fond of perfumes. The courtwall is continually scented 
with ambergris, aloe, and compositions according to ancient recipes or mixtures 
invented by His Majesty; the incense is daily burnt in gold and silver censers of 
various shapes, while sweet smelling flowers are used in large quantities**. 
Queen Elizabeth is also reported to have used Indian perfumes while Mary Queen 
of Scots used to get her baths delicately perfumed with these scents. India is 
fortunate in having a variety of climatic and altitudinal conditions and different 
soils suitable for the growth of a large variety of aromatic plants. Obviously 
the variety of indigenous raw materials for the growth of essential oil industry 
also is very large. Besides the raw material available in nature, a large number 
of exotic aromatic plants can also be cultivated for which suitable cultural condi- 
tions are found in this vast sub-continent. 

According to Sadgopal, raw materials from 1,000 different aromatic plants 
out of a total of about 1,500 varieties used in perfumery throughout the world are 
found in India. A tentative list of plant families with their aromatic members 
and their distribution in India has been recorded by him and is reproduced 
here. This list is by no means exhaustive as it does not include the plants that 
are introduced for cultivation for producing essential oils. 
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Plant Families nith their Aromatic Members and 
their Distribution in India 


No. Familv 


Aromatic Members 


Occurrence 


I. CONIFERAE 


2 . CuPERESSINEAE 

3. Ericaceae 


4. Gramineae 


5. Labiatae 


6. Lauraceae 


7. Magnoliaceae 


Indian silver fir, Himalayan 
deodar, Indian blue pine, Chir 
pine, Calliiris rhomodboidca, 
Finns khasia, Finns merkusii. 

Cedar leaf and Cedar wood. 

Winter green, Gaultheria leu- 
cocarpa, G. procumhens, G. 
punctata. Marsh Tea. 
Appagrass, Bamber grass, 
Botha grass. Bode grass, 
Camel grass, C'itronella, 
Cochin grass, Delft grass, 
Ginger grass, Inchi grass, 
Kachi grass, Kamakshi grass, 
Lemon grass, Palmarosa, 
Vetiver, Andropogon inter- 
medins, Cymhopogon colora- 
ins, C, confertiflorns, C. kvarn- 
cussa. 


Basil, Thyme, Patchouli, Mint, 
Hyssop. Lavender, Melissa, 
Rosemary, Ferovskia artipli- 
cifolia, 

Bellary-leaf, Bois-dc Rose, 
Camphor, Cassia, ('innamon. 
Cinnamon leaf C. glandnli- 
ferum, C, taniala, C. iners, 
Sassafras, Sassafras leaf. 
Champaca-flower, Champaca- 

leaf and Star-anise. 


N.-W. Himalayan Range, Assam, 
Nainital, Mussooric, Kumaon, Almora, 
Nurpur-Kangra, Bhutan, Shivalik 
Hills, Chittagong & Khasia Hills, 
Nilgris. 

Malabar, tropical forests from Sikkim 
to Chittagong and Konkan to Mysore. 

Kashmir, Nepal, Bhutan, Madras & 
Nilgiri Hills. 

Travancore, Gorakhpur, Malabar, 
Bahraich, Mysore, N. W. of Baluchis- 
tan and Punjab, Bikaner, W. Indian 
Coast, Assam, Nimaur, Gaumghat, 
Hoshangabad, Seor, Mandala, Khan- 
desh, Pimepner, Nandarbar, Shahada, 
Taloda, Ellichpur, Muktagiri, Sinnar 
& Kawaii Ranges of Nasik, N. Karnet, 
Kashmir, Simla Hills, Almora, Garh- 
war, Santhal Parganas, N. Arcot, 
("ochin, Tinncxclly, Ajango, Pcriyor, 
Nailam Patty, Jalpaiguri Distt., 
Raj pur, Dhar Panchmah Melghat, 
Tuticoran, Bharatpur, Musanagar, 
Poona, Than Sindh, Anamalal, 
Sawantwadi, Chanda, Cormondal, 
Chhonagour, Mathura', Kurukst, 
Haridwar, Multan. 

Kashmir, Gangetic plains, Kumaon, 
Assam Konkan, Western & Central 
India, Berar & Coimbatore. 


Kashmir, North-East Frontiers, Nepal, 
Western Bengal, U. P., Orissa, Mysore, 
Malabar and Konkan. 


Northern India, Kumaon, Assam, 
Nepal, Bengal, Orissa, Sindh, Nilgiris, 
Travancore, Malabar & Ganjam Dist 


8. Myristicaceae 
9- Myrtraceae 


Nutmeg* M!alahar and Ceylon. 

Cajuput Clove, Clove-leaf, Kapurthala, Lahore, Simla, Hills, 

Clove roots, Clove stems, Himalayan valley, Nilgiris, Malabar 
Eucalyptus, Myrtle, Eugenia and India. 
jambolana, ^ 
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No. Family Aromatic Members Occurrence 


10. Pandanaceae 

1 1. Rutaceae 


12. Santalaceae 


13. Umbelliferae 


14. Irideae 

15. Leguminosae 

16. Liliaceae 

17. Lythraceae 

18. Malvaceae 

19. Nympheaceae 

20. Olfacae 

21. Piperaceae 

22. Rosaceae 


23. Sapotaceae 

24. SOLANACEAE 

25. Verbenaceae 

26. Violaceae 

27. Thymelieceae 

28. Zingiberaceae 


Kewda. 

Bergamot, Citron, Lemon, 
Lime, Mandarin, Murraya 
exotica, M. koenigii, Neroli, 
Bitter Orange, Sweet Orange, 
Petitgrain rue, Skimmia 
laureola, Xanthoxylum bud-' 
runga, X. ovalifoium, X. rhetsa. 

East Indian Sandalwood. 


Ajowan, Anise, Asafoetida. 
Caraway, Coriander, Cumin, 
Dill, Fennel, Sumbiil. 


Orris and Saffron. 

Cassia, Copaiba & Mimosa. 


Hyacinth, Garlic & Onion. 


Hina 

Ambrette seeds 
Lotus. 

Various kinds, of Jasmines. 

Black pepper, Betel leaves, 
Cubeb. 

Bitter almonds and Rose. 


Bakul. 

Red pepper. 

Verbena and Chaste. 

Violet. 

Agar. 

Galangal, Bengal Cardamom, 
Curcuma sedoaria, Carda- 
mom, Ginger. 


Central India (Dhar,), South India, 
Uttar Pradesh, Gan jam Distt. 

Himalayan valleys, West-India, Ghats, 
Central India, Assam, Dehradun, 
Chittagong, Choota Nagpur, Shivalik 
ranges, Punjab, Kulu, Kumaon, 
Sikkim, Biahralach, South India, 
Mysore, Nagpur and East Khandesh. 


Mysore, Malabar, Coimbatore, Coorg, 
Hydrabad, Karnatik, Nilgiris, Kan- 
nery. Southern Madras, Indore, 
Bhopal. Kolhapur, Madura, Assam. 

Bengal, Assam, Ujjain, Dhar, Punjab, 
Nepal, Kashmir, Central India, Kan- 
gra, Bombay, Madras, Tippera, 
Mysore & Gujerat. 

Northern India, especially Kashmir. 

Ratnagiri, Punjab, Uttar Pradesh, 
Bihar, South India, and Malabar. 

Punjab, Uttar Pradesh, Madhya 
Pradesh garlic and onion throughout 
India. 

Throughout India. 

Uttar Pradesh. 

Common in Kashmir. 

Scattered all over India. 

Uttar Pradesh, Madhya Pradesh and 
South India. 

Peshawar, Kashmir, Kullu, Kangra, 
Amritsar, Aligarh, Ghazipur, Jaunpur 
and more or less throughout India. 

Bengal, Orissa and South India. 
Throughout India. 

Madhya Pradesh, Madras and Bengal. 

Temperate Himalayas, Khasia Hill 
and Nilgiris. 

Assam. 

Konkan, Bengal, Assam, Darjeeling, 
Chittagong, Kashmir, Sikkim, Ambala, 
Dehradun, Almora, Bhandara Bilas- 
pur, Mysore, Travancore, Cochin, 
Coorg, Norhem Kanara, Wynaad, 
Madras, Malabar and Bangalore. 
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Active Parts of Aromatic Plants 

As stated above the essential oils may be seated in particular parts of the 
plant or in whole of the plant itself. A brief discussion as to the active parts of 
aromatic plants yielding the essential oils may be of interest. 

Gums.— N o systematic study appears to have been made of aromatic gums. 
In the forests of India aromatic exudations are collected and sold in their natural 
forms. If these gums are properly investigated they may be found to be sources 
of valuable perfumery ingredients. The olco-resins derived from the natural 
gums are valuable fixatives commonly employed by the perfumery industry. For 
instance the Tolu and Peru Balsams, of South America, the benzoins of Thailand, 
the oibanum (Frankincense) from Africa and the Galbanum and Myrrh of 
ancient fame are all well known generally. 

Herbaceous Plants. — Amongst the vegetable kingdom, the genera of 
Artemisia, Ocimum, Ppgostemon, Mentha, Chenopodiuin, etc. are valuable sources 
of aromatic oils. In India, except in a few cases, no serious study has been made 
of plants which develop essential oils. The investigation so far carried out is 
mainly in connection with Labiatae and Compositate families with particular refer- 
ence to ocimum, peppermint, lavendula, calendula, artemisia, etc. 

A small quantity of worm-wood oil from Artemisia absinthium was distilled 
in South India. Another species of Artemisia known locally as ‘Davana' is 
cultivated on commercial scale in Mysore and essential oil of good quality is distilled. 
Similarly different species of Ocimum growing in Uttar Pradesh yield a good 
essential oil. Experimental cultivation of Lavender and Mint in Jammu and 
Kashmir slate have shown promising results. 

Roots. — A large number of roots and rhizomes such as turmeric, ginger, 
etc., are grown in India. The Indian Institute of Science Bangalore, many years 
ago, carried out an investigation on the essential oils from the roots of Curcuma 
aromatica (Kasturi-manjal) and Curcuma zedoaria (Kachroora) which grow 
wild in Malabar in South India. The powders from these roots have been used 
for toilet and medicinal purposes in South India for a long time. The oil from 
ginger is of the same quality as that obtained from ginger roots from other parts 
of the world, particularly from Jamaica and Africa. The main constituent of 
ginger oil is zingiberene and the oil is valued in the perfumery and pharmaceutical 
industry, as well as for flavouring beverages. 

Seeds, — k. number of essential oil bearing seeds (including those from dried 
fruits) are grown in India. For example, the seeds of cumin, dill, fennel, 
fenugreek, grow abundantly in India and are exported for the distillation of 
essential oils which are valued in pharmacy. Same is the case with coriander and 
cardamom seeds. In the case of the coriander, the oil can be distilled both 
from the leaves and the seeds and the oil’ from the seeds has also been found 
valuable to the perfumery industry. The main constituent of the oil was 
found to be linalyl acetate. The oil from the cardamom seeds has also been 
studied and is useful both in the perfumery and pharmaceutical industries. 
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The water distillation method is suitable for producing oil from roots, grasses, 
leaves, wood and some varieties of flowers ; it is, therefore, the most popular and 
universal method employed for the extraction of essential oils. In the opinion of 
some manufacturers a scientifically planned water distillation process has certain 
advantages over the steam distillation process also. 

In particular instances it has been observed that this does not produce the 
desired results and the long action of steam and boiling water causes hydrolysis 
and decomposition of certain compounds of the oil. A few types of flowers (this 
is the case with some very delicate ones), yield no oil at all on distillation. The 
oil is either destroyed by the action of steam or the minute quantity of oil 
distilling over is lost in the large volume of distillate. This applies to jasmine, 
tuberoses, violet, narcissus, mimosa, etc. Flowers of this type, therefore should 
be processed by methods other than distillation. This fact was recognised 
empirically ages ago and these processes yielded fragrant pomades. From this 
primitive beginning, there developed in the Grasse region of Southern France, 
in the course of many years, a highly specialised industry, employing the processes 
of maceration and of cnfleuragc and for the last forty years, the modern process 
of cold extraction with volatile solvents. Despite similar but much less important 
developments in other parts of the World (Bulgaria, Egypt, Algeria, Sicily, 
Calabria, Madagascar, etc.) Grasse remained the centre of this picturesque 
industry, which today supplies the perfume manufacturers with a great variety 
of highly priced so-called natural flower oils. Representing the authentic scent 
as exhaled by the flowers, these flower oils are the finest and most delicate 
ingredients at the disposal, of the modern perfumer, enabling him to create 
masterpieces of his art by skilful application and blending. 

The term ‘Natural flower oil’ as used today commercially, does not include 
the distilled essential oils ; it applies only to flower oils obtained by the methods 
of enfleurage, maceration and extraction with volatile solvents. A few oils, e.g., 
those derived from rose petals and from the blossoms of sour (bitter orange 
tree) can be isolated either by distillation or by extraction. The oils are then 
called essential oils and natural flower oils respectively the latter reproducing and 
representing the original scent of the flowers in a more complete way. It is 
principally the elaborate apparatus, required and the higher cost of manufacturing 
which prevent a more general adaptation of this process of extraction. 

Expression. — This method has been developed particularly in Italy, for the 
expression of delicate essential oils from the peels of citrus plants such as orange, 
lemons, etc. The peels are pressed over sponges from which the absorbed oil is 
recovered by squeezing with hand. It is no doubt possible to extract the essential 
oil from citrus peels by steam distillation, but the oil has been found to lack the 
freshness of aroma which is usually associated with hand pressed oils which fetch 
a better price. This method is generally practiced in India for production of oils 
of lemon and sweet oranges. 

Enfleurage.*— T his method is employed for extracting the oil from flowers 
like jasmine, tuberoses, cassia, etc. by allowing the flower to come in dose 
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contact with pure fat on specially devised trays. The fat absorbs the odoriferous 
bodies present in the flowers and when it is saturated with the perfume of the 
flowers, it is shaken with alcohol at low temperature which dissolves the perfume 
but practically no fat. This method of extraction was known and practised in 
India many centuries ago and has been mentioned in AinA-Akhari, It is 
practised in India even today for the production of scented oils which are 
generally made from sesamum seeds. Wetted sesamum seeds are placed in 
alternate layers with the flowers and are left over for 12 to 18 hours; the seeds 
are then crushed in a mill and the scented oil is obtained. The Indian method 
of enfleurage is, however, different from the European method where the extract 
is obtained in solution in natural waxes present in the flowers. From the 'concrete^ 
the natural flower oil, often called the ‘absolutes' is separated by suitable solvents. 
These ‘concretes' and the ‘absolutes* obtained in the enfleurage method are very 
expensive but are invaluable in the blending of high quantity perfumes as well as 
synthetic flower oils. This method is adopted by the leading Indian perfumery 
industries. 


Solvent Extraction. — This process is generally used in recovering oils 
having a delicate flowery note, which may ordinarily be destroyed under steam 
distillation. The solvent commonly employed is petroleum ether of low boiling 
point. The solvent is boiled in a separate vessel, and its vapours arc allowed to 
enter a rotary drum in which baskets, containing the flowers to be extracted, are 
fitted; these baskets are pierced so that the vapours pass freely through the flowers 
as well as from one basket to another; by keeping the drum in rotation, fresh 
solvent comes at regular intervals in contact with flowers. There is also another 
method in which the solvent is allowed to pass through a series of vessels and 
extraction is carried out by the counter current system in vvhich fresh solvent is 
allowed to pass through a series of vessels and extraction is carried out by t e 
counter current system in which fresh solvent is allowed to pass over the flowers 
which have already given up most of their perfume by previous extraction. The 
saturated solvent is evaporated and an ‘absolute’ of the flower perfume is obtained. 
Although this method has greatly improved lately and has partly replaced the 
enfleurage method, on account of its rapidity of execution, the quantity of 
‘absolute* obtained by the enfleurage method is still considered to 
In fact both the methods are coupled in modem factories in the West and he 
flowers used in the enfleurage method are subsequently treated with volatile 
solvents to dissolve the fat. The extracts of kewda, bela, chameli, keshar an 
agarwood manufactured by this process have been marketed with success by the 

Hindustan Aromatic Co. in India. 

The production of essential oils in India is still practised by the ‘attar’ dis- 
tillation method as mentioned above, though m rare cases t e met o o ® ^ * 
dilation is also employed as in the case of Government Sandalw^d oil Fadoty 
at Mysore. The manufacture of pure natural oils of 

jasmine, moghra, bokul, etc. is limited to one or two firms m India but the attais 
of these and other flowers are produced at Kanauj and Ghazipur, where 
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with or entirely replaced by nitrobenzol, etc. Earlier methods of adulteration 
were crude and the advancement of chemical science made them easy to detect 
and they were for the most part abandoned. But chemical science, while making 
the detection of the old methods easy, provided a basis for scientific adulteration 
which aims at duplicating the i)hysical and chemical characteristics of the pure 
oil as accurately as possible. Needless to say, such adulterations are not easy 
to detect. In case where oils are judged by the actual numbers or esters numbers, 
i.e. by tests showing the percentage content of alcohols or esters, the oil is stretched 
with an inert material or with poorer oils and then the requisite amount of some 
alcohol or ester is added to bring the analysis upto the proper figures. To take a 
specific example, French oil of lavender is stretched with oil aspic which contains 
practically no esters; then a certain amount of odourless ethyl phthalate is added 
to produce the correct ester number on analysis. Sometimes a better product 
is made by the addition of synthetic linalyl acetate which no chemical analysis 
can differentiate from the linalyl acetate of pure oil of lavender. In a similar 
way, the washed terpenes of oil of lemon, worthless from the perfume standpoint, 
may be treated with the proper amount of citral, producing a fake oil of lemon. 
Oil of bitter almonds may often be adulterated with benzaldehyde, its principal 
constituent which can be made far more cheaply by chemical means. Even benzal 
dehyde may be sometimes adulterated with much cheaper oil of mirbane or nitro- 
benzol, a fraud which can be easily exposed by the fact that benzaldehyde is 
perfectly soluble in a solution of sodium bisulphite. 

The detection of these clever chemical adulterations requires a careful study 
of each case, with the application of the most suitable tests, and is frequently 
almost impossible except by the most delicate test, that of odour value. Usually, 
however, even the deverest adulteration will affect some one of the physical cons- 
tants and even when it is not practical to identify the adulteration sufficient evi- 
dence can by obtained to indicate that fraud has been committed. 

Present Position of Essential Oil Production in India 

The production of essential oils in India is carried out, from North to South, 
with important centres of production in the Punjab, Uttar Pradesh, Madhya 
Pradesh, Orissa, the Nilgiris, Mysore and Travancore. The important oils, apart 
from the Indian ‘Attars’ are: (a) Eucalyptus oil (b) Ginger grass oil (c) Khus 
oil (d) Lemon grass oil (e) Linaloe oil (/) Palmarosa oil (^) Rose oil (h) Sandal- 
wood oil (i) Turpentine oil. Small quantities of other oils are also produced in 
India but there is no proper organised effort and the production is thus spasmodic. 
A good beginning was made to produce citrus oil on a commercial scale in the 
Punjab (Pakistan) and in the Bombay state, and of ajowan oil at Indore. 
Similarly at Kuppam in South India, efforts were made to distill patchouli oil 
from imported Singapore leaves whilst spasmodic production of geranium oil 
is reported from Yercaud in Shevaroy Hills and of wormwood and camphor 
oil in the Nilgiris. In Mangalpore and in Orissa, cinnamon oil is being produced 
by crude methods. It will be appropriate here to refer briefly to this development 
of die essential oil industry in India as reported by Narielwala. Mention wiU also 
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be made of the few ‘attars’ which are commonly distilled and greatly valued 
in India. 

Ajowftn Oil (^CctfUM copticum Benth.). — This oil is obtained from the Ajowan 
seeds and has been used in the pharmaceutical and perfumery industry and is 
produced at present on a commercial scale at Rao in Indore State ; a little of it 
is also produced in the Utter Pradesh. In Indore the oil is produced by steam 
distillation, one ton of seeds yield about 561b. of oil. From the oil are also 
recovered thymol crystals, after the extraction of which the residue is sold under 
the new trade name of Thyme oil’. The price of Ajowan oil is Rs. 1/8/- per lb. 
whilst that of Thymol is Rs. 6/4/- per lb. and of Thyme oil’ Rs. -/12/- per lb. 
All the products from the Indore Factory are of excellent quality and with the 
support of the Indian pharmaceutical and other industries this new industry has 
been successful. 

Carinphor Oil {Cinnamomum camphora ). — This oil is produced only ;it 
the Hallacary estate in Coonoor, where 200 acres were planted with camphor 
trees (Laurus camphora) 30 years ago. On distillation of the leaves, solid 
camphor and camphor oil are obtained. In this estate about 500 lb. of 
camphor and 150 lb. of camphor oil are being produced per annum and these 
find a ready market. The world production of camphor oil is about 4,500 tons 
per annum according to Schimmel & Co. and it is almost entirely produced on 
a large scale in Japan. Camphor trees yield camphor oil after these are more 
than 15 years old but on account of the commercial importance of its products, 
it would be worthwhile to grow these trees on a larger scale in various parts of 
India. According to Simonsen the amount of camphor and the oil obtained from 
different parts of the tree by steam distillation is as follows: 

Green leaves .... 40.6 per cent. Brandies 0 to 12 per cent. 

Leaves .... 43.0 per cent. Roots 24.0 to 28.7 per cent. 

Dry leaves .... 30.5 per cent. Stumps 17.5 to 25 per cent. 

Twigs 20 to 35.5 per cent. 

Simonsen and others have shown that camphor trees can be successfully culti- 
vated in all parts of India with an annual rainfall of 40 inches and over and a 
satisfactory yield of oil rich in camphor, can be obtained from the leaves. The 
imports into India in 1928-39 of camphor was 1,868,694 lb. valued at Rs. 21.88 
lakhs and of camphor oil about 4,600 gallons valued at Rs. 11,000. By cultivation 
of camphor trees it would be possible to meet the country's demand. 

Cinnamon Oil {Cinnamomum zeylanicum ). — This oil is distilled by a few 
firms in Bangalore by crude methods from the bark as well as the leaves of the 
cinnamon trees which grow abundantly in Malabar and South Kanara. The oils 
from the leaves and the bark differ in their chemical constituents, the oil from the 
bark being more valuable, though both the oils are of considerable importance 
in pharmaceutical industry, in flavouring of foods and manufacture of aromatic 
chemicals. The oil from the bark is sometimes erroneously known as cassia oil. 
The confusion seemed to arise because cassia oil is obtained fromi the bark of 
Cinnamom cassia and has a cinamon-like odour and from it (cassia oil) the import- 
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ant aromatic chemical cinnamic aldehyde can be obtained. The major constituent 
of cinamon bark oil is also cinnamic aldehyde. The oil is prized for its refined 
odour in expensive perfumes. The leaf oil is a source of eugenol which is also 
present in clove oil. In view of the fact that cinnamon trees thrive in India, 
the development of the cinnamom oil industry from the bark as well as the leaf 
is an immediate possibility. The total production of cinnamon is 360,000 lb, 
mostly from Ceylon. 

Citrus Oil. — A promising start on a small scale in the production of citrus 
oils was made at IJtran in East Khandesh in Bombay State and at Ronala Khurd 
in Montgomery District, Punjab (Pakistan). The lime tree is indigenous to 
India and grows throughout the country. In Bombay State the area under cultiva- 
tion is estimated to be 1,200 acres. The oil is steam distilled from the rinds 
and from juice of the fruits; it is reported that on an average about 2 per cent of 
oil is recovered. The lime oil is used as a flavouring material for food and bever- 
ages and there is demand for it both in Europe and America. Its pre-war price 
in London market varied from 21s. to 44s. per lb. The development of citrus oils 
industry on a large scale is possible in India. According to Parry, the Italians 
took seeds, seedlings and grafts of citrus trees from India for starting plantations 
and as a result of organised cultivation the annual production of citrus oil in 
Sicily in 1935 according to Schimmel & Co. was as follows: 




Sicilian lb. 

Bergamot oil 

.... 

7,50,000 

Lemon oil 

.... 

.... 25,00,000 

Orange oil 

.... 

6,00,000 


Total 

.... 38,50,000 


The value of these oils is about Rs. 4 crores and the Italian Government arc 
paying considerable attention to the cultivation and development of this industry 
on a large scale. 

In India oranges, sweet limes, lemons and grape fruits grow well and in 
abundance in many places. The Madhya Pradesh, the Punjab, the Khasi Hills 
in Assam, the Shevaroys and the Wynaads on the Western Ghats, Orissa and 
Coorg are important centres of cultivation of citrus trees. The following varieties 
of citrus plants are reported as being grown in India, the varieties of essential 
oils that can be obtained from the peels, the flowers or the leaves are indicated, 
against each. 

Name of Trees Essential Oil Available 

1. Citrus bigaradia Risso Petitgrain oil from the leaves. Bitter orange oil 

(Bitter Orange) from fruits. 

2. Citrus aurantium Linn. Oil of Neroli (Portugal) from flowers ; Oil of sweet 

(Sweet Orange— ‘Narangi') orange from fruits and rind. 

3 . Citrus decutnam Linn. Grape fruit oil from peel. 

(Paradise Apple — ‘Batabi v 

limbtt’) 
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Name of Trees 

4. Citrus nobilis Lour. 

(Mandarin or Maltese 
Orange) 

5. Citrus medica Linn. 

(The Citron) 

6. Citrus limonum Wall. 

(Lemon — *Kaghzi’ ) 

7. Citrus limetta 

(Sweet Lime — ^‘Mitha 
Limbu') 

8. Citrus acida Roxb. 

(Sour Lime — *Limbu*) 


Essential Oil Available 

Oil of Mandarin from leaves, oil of Mandarin from 
fruits. 

Oil of Limette from leaves of citron from fruits. 

Oil of Lemon from fruits. 

Oil of Limette from flowers. Oil of Limette 
from fruits. 

Oil of lime from fruits. 


Italy was until lately the main source of supply of citrus oils, but California 
and very recently Palestine have succeeded in developing this industry. The 
citrus oils are indispensable in the manufacture of fine perfumery, but their largest 
use is as flavouring agent in foods, confectionery, aerated waters and tobacco. 
At present in all the citrus plantations in India a considerable quantity of fruit 
is allowed to rot and go waste in the production of marmalade, fruit jams and 
syrups. Any attempt to recover the oil from the peel of the wasted fruit would 
be profitable. India imports annually over a hundred tons of citric acid of the 
value of about Rs. 1.25 lakhs; it also imports sodium and potassium citrates, 
and about 18,000 lb. of lemon oil valued at Rs. 94,000. The total imports amount 
to Rs. 2.5 lalchs per annum. A certain amount of extraction of oil from the peels 
of the sweet orange (Santara) has been done at the Kerala Soap Institute, Calicut, 
and it could be easily carried out in Coorg. According to the Kerala Soap 
Institute, the cost of distilling the orange oil will not exceed Rs. 2 per lb. which 
compares very favourably with the pre-war price of imported oil of Rs. 5 per lb. 

Eucalyptus Oil {Eucalyptus globulus Lab.). — ^This is obtained from the 
leaves of the eucalyptus trees which thrive in the Nilgiris, the Anaimalai and 
the Paini Hills. The area under cultivation in the Nilgiris is about 2,550 acres 
whilst the production of oil is nearly 22,000 gallons per annum, equivalent to 
about 85 tons valued at Rs. 3.0 lakhs at Rs. 1/8/- per lb. The entire production 
is consumed within the country and in addition India imports about 2,000 gallons 
of eucalyptus oil of the value of Rs. 25,000 from Australia. The eucalyptus trees 
in the Nilgiris are however, steadily disappearing as they are being rapidly used 
as firewood. It is understood that Uttar Pradesh, Bihar, as also certain tracts 
in Orissa are suitable for eucalyptus plantation and as eucalyptus oil has commer- 
cial importance, it would be of benefit to the country if its cultivation on a large 
scale is undertaken in these areas. Cultivation of another variety of eucalyptus 
tree known as Eucalyptus citriodora may also be taken up. The leaves of this 
variety are reported to be rich in citronel which is an important aldehyde in 
perfumery as well as in pharmaceutical industry; it is also a starting medium 
for the manufacture of menthol. The manufacture of eucalyptus oil is carried 
out by primitive methods at present as a result of which the purity of the oil varies 

79 
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from batch to batch. It is stated that Indian eucalyptus oil is deficient in its cineole 
content and therefore does not come up to the latest B.P. specification. The 
Indian oil contains low percentage of cineole and is considered better than the 
Australian oil which contains valeric, butyric and caproic aldehydes, and which 
cause irritation of the throat resulting in cough. The oil distilled in the Nilgiris, 
even by the primitive methods, is better than the Australian oil obtained from 
the same species. 

Geranium Oil {Pelargonium graveolens and P. odoratissimum) , — This oil is 
distilled on a small scale, about 6001b. per annum, at Yercaud on the Shevaroy 
Hills, from a variety of French geranium, probably P. odoratissimum. The oil has 
been reported to be of a very good quality. The first plantation of Geranium rosa 
was established in Yercaud on the Shevaroy Hills near Salem in South India by a 
Frenchman in his estate. He was one of the pioneers in the manufacture of 
essential oils, for in addition to planting Geranium rosa, he had planted orange, 
patchouli and jasmine with a view to set up an essential oil industry in India. 
He, however, sold his plantation after about 10 years and further development of 
the industry stopped. Distillation of geranium oil on a small scale under con- 
trolled conditions is still being carried out at this estate and it is reported that 
an acre of land under Geranium rosa cultivation yields about 8 lb. of the oil. The 
present price of oil is Rs. 25/- per lb. Geranium oil is of great importance in 
the perfumery industry as, along with khus and patchouli oils, it may form the 
basis of many good perfumes. It is also the basic medium for the manufacture of 
rhodinol and its esters. The world production of geranium oil is estimated at 
about 150 tons, the bulk of which comes from the Reunion Islands and Algeria. 
The Nilgiris and the Shevaroy Hills are well suited for the cultivation of geranium; 
and India can produce geranium oil of first quality which will have not only a 
market in India but also a large market abroad. The right species of the plant 
should, however, be studied for cultivation. 

Linaloe Oil (Mexican variety, Bur sera delpechiana, Bursera aloexylon ). — 
This oil is produced at Tanguni Estates about 11 miles from Bangalore from the 
carpels, though the oil can some times be distilled from the leaves as well as the 
wood. The distillation of the oil is carried out with modern stills under scientific 
control. About 20 years ago, nearly 220 acres of land were planted at Tanguni 
Estate with Linaloe treees and as these trees take a number of years to grow the 
distillation of oil was only started few years back. The oil produced at the estate 
is of an excellent quality and can be satisfactorily used in the blending of many 
perfumes for soap industry. The present production is reported at about 1,200 lb. 
per annum, but as the trees grow older it will be possible to distill a larger 
quantity. 

Bose CMI {Rosa damascena Linn.). — ^This is a very important oil for the 
perfumery industry, but it is practically totally ignored and neglected in India at 
present. The rose oil of India or as it is more popularly known the Otto of Rose, 
was known all over the world in olden days and has the reputation of being the 
finest quality. Not only has India lost its position to the Balkan countries, whidh 
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are today the biggest producers of the Otto of Rose of some of the finest qualities, 
but the production of Rose oil for internal consumption also has been neglected 
totally , today not more than 5 to 7 lb. of it is produced in India as against 
6 to 7 thousand pounds produced in the Balkan countries particularly Bulgaria. 
Even to-day the small quantity of Rose Oil that is produced in India is almost as 
good as the Bulgarian Rose oil and it is of vital importance to the country that the 
manufacture of Rose oil should be undertaken on a much larger scale than 
hitherto. Ghazipur, which was once known all the world over as the centre 
of Indian Rose oil, now produces roses on a very small scale but on account of 
the degradation of the species and the impoverishment of the soil, the centre 
of gravity for the production of Rose oil has shifted to Earwana in Aligarh 
District of U. P. The season for roses in Barwana lasts for only six weeks from 
the middle of March till the end of April, and it is reported that during this 
period as much as 200 maunds of rose petals are distilled per day and at the 
height of the season, which lasts for only about a week, the receipt of flowers 
comes to as much as 1,000 maunds per day. Most of the rose petals are, however, 
used up for the manufacture of Rose 'attar' and only about 5 to 7 lb. of pure 
Otto of Rose is produced per annum. The distillation at Barwana is carried 
out by distillers from Kanauj by old methods and it is reported that about 
13,000 lb. of rose petals give about 1 lb. of Rose oil (which means a yield of 
about 0.008%), this is in addition to Rose water which is obtained in the process. 
If a more modern method of distillation is adopted, it should be possible to obtain 
a higher yield. Even with the present methods, if all the rose petals in Barwana 
were to be used for the distillation of Otto of Rose and not of 'attar', the produc- 
tion of Rose oil could be increased to at least 50 Ib. per annum. Systematic study 
of the manufacture of Otto of Rose by modem methods has been carried out by 
the Industries Department of the Uttar Pradesh and it is stated tliat the yield of 
oil can be raised to as much as 0.015 per cent, by using an improved type of 
still, i.e. we can obtain from the existing crop of flowers at Barwana twice as 
much oil as yielded by the crude method of distillation. If the Government of 
the Uttar Pradesh were to set up a demonstration still of a modern design at 
Barwana and show by practical demonstration to the distillers the advantages 
of improved methods of distillation, permanent result of great benefit to the 
industry can be obtained. A wider cultivation of roses and a production of 
Otto of Rose on a large scale is considered to be of immediate and considerable 
importance to India, 

It is understood that in South India as mudi as 125 acres are under Rose 
cultivation, but no attempt was made there for distilling rose oil on a commercial 
scale. So far as our information goes Rosa damascena is the only suitable variety 
for the distillation of the oil, but a systematic study of the different varieties 
of Rose grown in India may reveal that some of the other varieties may be equally 
suitable for distillation. The development and extension of rose cultivation in 
India on a wide scale is of great importance as the price of Rose oil from the 
Balkans range from Rs. 600 to Rs. 1,000 per lb. and India could easily share in 

its production. 
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Turpentine Oil (Finns longifolia Fam. Coniferae). — The oil of turpentine 
is obtained by steam distillation of resin which exudes from the pine tree 
(P. longifolia) which are tapped at regular intervals by incision. The three 
factories, one at Bareilly in Uttar Pradesh, another in Jammu (Kashmir) and a 
third in Himachal Pradesh are carrying out the manufacture of turpentine oil. 
Turpentine itself is not used in the perfumery, but it forms a starting material 
for a number of substances which are used as perfume, i.e. terpineol (synthetic 
lilac) and camphor. This mostly depends on the pinene content of the oil. 
Turpentine oil produced in India unfortunately contains only 20 per cent, of 
«-pinene. There are several varieties of pine trees growing in India, i.c. 
Finns excelsa, P. khasya, P. merkussii which yield oleoresin containing upto 
90 per cent of a-pinene. If these are exploited at reasonable cost, new industries 
for the production of camphor and terpineol can be started. 

Sandalwood Oil (Santalum album). — Sandalwood oil is obtained from the 
wood of the Sandal trees which grow largely in the forests of Mysore, Coorg 
and Bombay Presidency. The wood is commercially valued according to size, 
weight, physical appearance, etc. and has varied domestic uses. The wood is rich 
in oil and according to work carried out at the Forest Research Institute 
Dehra Dun, the oil is found in both billets and roots. The wood is generally 
disintegrated into small fine powder before it is taken to the still for the extraction 
of the oil. The manufacture of Sandalwood oil is conducted chiefly in Mysore 
and on a moderate scale at Kuppam, Mettur, Bombay, Kanauj and Karkal (S.K.), 
Most of the sandalwood oil factories operate modern stills with steam and the 
quality of the Indian oil is approved all over the world. There are, however, 
some factories in Mangalore which still extract the oil by crude methods of 
distillation, but their production is negligible and of little importance. According 
to Sastry, the Government Sandalwood Oil Factory Mysore, was only 
set up during the last World War when the export of sandalwood to Europe was 
stopped and the Government of Mysore took the logical course of manufac- 
turing sandalwood oil in Mysore for export, rather than exporting the wood 
itself. The last World War thus gave an impetus to the sandalwood oil industry 
in India with the result that today India is not only self-sufficient for its 
requirements of sandalwood oil but has developed a valuable export market for its 
oil. With the export of the oil, the export of sandalwood has considerably 
diminished, though there is still a considerable export of Mysore wood to America 
where the oil is distilled for the American market, on account of the prohibitive 
duty imposed by the U. S. A. Government on the import of sandalwood oil 
The production of Sandalwood oil in India is estimated at 100 tons per annum, 
the value of which at 1946 year’s price of about Rs. 10/- per kg. comes to 
22.5 lakhs. With the development of the soap, toilet and perfumery industries 
and large scale manufacture of pharmaceutical goods in India, there is every reason 
to believe that the manufacture of sandalwood oil will progress still further in 
the years to come. The British Pharmacopoeia has introduced a new specification 
providing for a minimum of percentage of santalyl acetate. This addition may 
serve as a handicap to the sale of Indian sandalwood oil if this specification is 
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insisted upon. The attention of the sandalwood oil manufacturers should be 
drawn to this new factor. 

SdJrcsin op Chuo Oil (Shorca robusta)» — The oil is extracted by crude 
methods in Cuttack from Sal resin which is an exudation from Sal trees which 
grow in Orissa. No systematic investigation appears to have been carried out 
with regard to this oil and it is not possible to state whether and to what extent 
it can prove useful in the perfumery industry. Investigations were carried out 
in Orissa to improve methods of manufacture of this oil, but on trial it was 
found that the oil produced in improved stills was thinner than the oil produced 
by the crude method and as such did not command any market. A systematic 
investigation of this oil would be desirable as it is reported that some years ago, 
as much as 1,000 lb. of this oil was extracted every day and was consumed by 
Kanauj distillers in the manufacture of incenses and attars. The sample of the 
oil examined were, however, not satisfactory. 

Aromatic Grasses. — There are number of essential oil-yielding grasses 
found in India and all these belong to the tribe Andropognneae which is 
particularly rich in aromatic species. According to Stapf. the aromatic character 
of these grasses is so pronounced that it attracted the attention of man at a very 
early period of his history. These found a place in the performance of religious 
rites, in domestic medicines in the dispensaries of indigenous practitioners and in 
the compounding of spices and perfumes. Then to twelve species of Cymbopogon 
occur in India. Most of these have aromatic properties and some yield essential 
oils of commercial importance. Their identification and classification is difficult 
not only because they hybridise freely and produce numerous transitional forms, 
but also because they often do not flower at all. Commercially important essential 
oils derived from these grasses are: Indian lemon grass oil obtained from 
C. flexuosus; West Indian lemon grass oil obtained from C, citratus ; palmarosa 
oil obtained from the Motia variety of C. martini] and citronella oil obtained 
mostly from the Lena Batu variety of C. nardus. The oil obtained from 
C. coloratus is included among the lemon grass type of oils although it differs in 
composition and resembles a mixture of citronella and lemon grass oils. 
Ginger grass oil derived from the Sodia variety of C. martini is inferior to 
pahnrosa oil and is of minor commercial importance. An oil similar to ginger 
grass oil is obtained from Naal grass, probably C. nervatus Choiv., found in Sudan. 
The rhizomes and roots of C. jwarancusa and also of C. schoenanthus Spreng. 
are credited with medicinal properties. The latter is a typical desert species and 
is a common camel fodder. C. gidarba Haines (syn. Andropogon gidarba Buch.- 
Ham ex Wall.) distributed in western Himalayas and Bihar, and recently reported 
also from Madras State, is a good fodder grass. C. polyneuros Stapf. 
(syn. Andropogon schoenanthus Linn. var. versicolor Hack.), found in the south 
western parts of India and in Ceylon, is used as a fodder grass for horses. Delft 
grass oil, obtained by subjecting the grass to steam distillation is prepared to a 
limited extent in Ceylon. 
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The following is a list of about 20 well defined aromatic grasses : 

1. Cymbopogon caesius Stapf. (Ginger grass). 

2. C. citratus Stapf. (Lemon grass). 

3. C. clandestinus. 

4. C. coloratus Stapf. 

5. C. confertiflorus Stapf, 

6. C. flexuosus Stapf. 

7. C. jwarancusa Schult. (Stapf.). 

8. C. javanensis Hofmann. 

9 . ( 7 . martini (varieties Motia and Sofia) (Rosha grass). 

10. C. nardus Rendle (Citronella grass), 

11. C. nervatus Chiov. 

12. C. odoratus Liso. 

13. C. pendulus Stapf. 

14. C. polyneuros Stapf. 

15. C. schoenanthus Spreng. 

16. C. senaarensis Chiov. 

17. C. winierianus Jower. 

18. Andropogon kuntzeanus Hack. (var. fovcolata, closely resembling 

Cymbopogon odoratus). 

19. A new specie of Andropogon which Stapf. reported as coming nearest 
to C. jwarancusa Schult. 

20. Vetiveria zizanioides Stapf. (Khus grass). 

Of tlie above named grasses the following grow in abundance in many parts 
of India. Citronella grass does not grow in India, but it has been included 
because its oil is imported into India and the grass can be propagated without 
much difficulty. 

1. Cymbopogon citratus (Lemon grass). 

2. C. martini (Rosha grass). 

3. C. caesius Stapf. (Ginger grass) and 

4. C. nardus (Citronella grass). 

5. Vetiveria zizanioides (Khus grass). 

A more systematic exploitation of these grasses and their distillation by more 
scientific methods will yield considerably larger quantities of oils. Simonsen 
investigated the oil from the grass Cymbopogon jwarancusa and found that it 
contained about 80 per cent, of piperitone which is capable of yielding both 
menthol and thymol. As this grass can grow on the plains as well as the hills, 
a further study into its propagation would be worth investigation in view of the 
possibility of manufacture of menthol and thymol from its oil. The Khus grass 
in the Punjab and in South India has remained untapped and its exploitation 
will enrich the country and give employment to a number of people. The Khus 
oil produced in U.P. and Bharatpur hardly meets the need of the country and 
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India imports Vetiver oil from Java to make up its total requirement. This 
import from Java appears quite unnecessary when large quantities of Khus grass 
are allowed to go waste in the Punjab and South India. Similarly India imports 
annually about Rs. 2.5 lakhs worth of citronella oil from Java and Ceylon. 

Citronella Grass {Cymhopogon nardus ), — This grass, the source of 
citronella oil of commerce occurs in two cultivated forms. ‘Lena Batu’ and ‘Maha 
Pengiri' or old citronella grass. Both forms are cultivated in Ceylon, but at 
present ‘Lina Batu* is the most extensively cultivated being more hardy ; ‘Maha 
Pengiri’ is the principal cultivated grass of Java. The cultivated forms of this 
grass are not known anywhere in India at present. C. nardus var. confertiflorus 
occurs in the Nilgiris, Anaimalai and Rampa Hills of Madras, and in the remote 
north eastern corners of Assam. It is also indigenous in Mysore and East Punjab. 
It yields an oil which is similar but inferior in quality to Citronella oil, and is 
therefore not exploited for the production of the oil. The oil is extensively used 
as soap perfume and in insecticidal fluids. India does not produce any quantity 
of this oil and the requirements are met by imports mostly from Ceylon. India 
imported 62,750 lb. of this oil in 1938 and 69,4041b. in 1937 and since then 
the consumption and imports have increased considerably. It would, therefore, 
be to the immediate advantage of India to undertake the cultivation of Citronella 
grass on a large scale so that it may not be necessary for the country to import 
its requirement of Citronella oil from Java and Ceylon. Citronella oil is rich in 
geraniol and citronellal and propagation of this variety of grass will yield to the 
country a fine material for making important aromatic chemicals such as geraniol, 
citronellal, and their derivatives which are also imported into India for use in 
the manufacture of perfumes. Another variety of the grass is reported to grow 
in Cochin, Travancore, Mysore and in East Punjab and the true variety of 
Citronella grass has been raised successfully on an experimental scale in Gazipur. 
It should not, therefore, be difficult to propagate this grass in India. 

' Ginger Grass Oil (Cymbopogon caesius Stapf.). — Ginger grass grows wild 
in some of the southern districts of Travancore where it is known as Inchippul. 
There are two varieties of this grass, one white and the other red, but the oil 
from both the varieties is similar in respect of odour as well as other qualities. 
The oil is distilled by crude methods from leaves, grass and flowers on a very 
small scale and hardly 4,000 lb. of it are produced in a year. Ginger grass oil 
is a sweet smelling oil but is different in constituents from lemon grass and 
palmarosa oil, although it resembles palmarosa oil in odour. Ginger grass oil is 
useful for cheaper varieties of soap blends a^nd it would, therefore, be worthwhile 
to develop the distillation of ginger grass oil on a larger scale. 

Khwff Oil {Vetiveria zizanioides ) , — ^This oil is distilled from the roots of 
the khus grass which grows in abundance in different parts of India, viz. Malabar, 
Orissa, the Punjab, Madhya Pradesh and Bharatpur Stale. The grass grows 
wild and no systematic effort has been made to cultivate it or to find out its 
varieties, or which of them will yield the best quality or the highest , percentage 
of the oil. The distillation of the roots is carried out by primitive methods 
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on a fairly large scale in Bharatpur and in Uttar Pradesh and to a small extent 
also in the Punjab and in Orissa, but no attempt has been made to extract the 
oil so far in Malabar. A number of varieties of khus grow wild in many parts 
of India. A systematic study of these should be carried out and only the best 
varieties should be taken up for propagation. Khus oil is an important ingredient 
in the perfumery industry and India produces nearly three lacs of Rupees worth 
of tliis oil annually ; even then India imports considerable quantities of vetiver 
oil which closely resembles khus oil in its chemical constituents. Attempts to 
increase the production of khus oil, therefore, should be made. Large quantities 
of root can be grown with a yield of 0.4 per cent, of oil. The price of the oil 
varies from Rs. 40/- to Rs, 80/- per lb. 

Lemon Grass Oil {Cymhopogon citrafus Stapf.). — This grass grows mainly 
in the northern districts of Travancore and in a small area in Cochin at altitudes 
of about 500 ft. Formerly the grass was found in central and southern districts 
of Travancore but this is no longer the case now. The cultivation of the grass 
is very haphazard and scattered over large areas, some of which are highly 
inaccessible. Lemon grass is a hardy plant and grows in almost any kind of soil, 
though it is reported that the more fertile the soil, the more the citral content 
in the oil. The life of the grass varies from 6 to 15 years, but 8 to 10 years 
is the normal productive life. The sowing of the grass takes place toward the 
end of March or beginning of April and it is reported that the best yield of oil 
is obtained during the dry weather. Normally there are four cuttings in the 
year at an interval of 6 to 8 weeks starting in May and ending with December. 
Consumption of the oil in the country is small and the bulk of it is exported to 
Europe and America from Cochin, The export of the oil is on the increase 
and whilst 216 tons of oil were exported in 1925, the export went up to 390 tons 
in 1938. If improved methods of distillation are employed and the quality of 
oil is maintained, there is no reason why lemon grass industry should not expand 
and prosper. The Travancore Cochin Government is taking adequate steps in 
this direction and at present Travancore is one of the chief producers of pure 
lemon grass oil in the World. It is an important source of citral used in the 
production of a number of chemicals of industrial importance producing ionones 
required for the synthesis of Vitamin A. The manufacture of Vitamin A is 
not being carried out in India from this source but it is produced from shark 
liver oil. The production of citral from lemon grass and the synthesis of 
Vitamin A from this should be taken up immediately in India. 

Palma Bosa or Bosha Grass Oil. — ^Rosha grass is a perennial plant growing 
to a height of about 5 to 8 feet. It is grown from seeds which are generally sown 
in the months of June before the monsoon starts. In 4 to 5 months the grass 
is ready for its first cutting and distillation. The oil is distilled from the entire 
grass including the flowering stalk, the leaves and flowers yielding most of the 
oil. Rosha grass grows abundantly in Madhya Pradesh, Bombay State and is 
also found in Baroda, Gwalior and Indore State, but it is reported that no 
attempt has been made in any of these States to distill the oil. Puran Singh 
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introduced the grass into the Punjab many years ago and started a model 
plantation on a cottage industry basis. The grass is said to be known in India 
from ancient times and until recently India was the only source of supply of 
this oil. The production of the oil is estimated by Schimmcl at about 40 to 50 tons 
per annum, but this appears to be an exaggerated figure. Palma rosa oil used 
to be exported to Europe where it was valued on account of its principal aromatic 
constituent, geraniol, which is present in the oil to the extent of 90 to 95 per 
cent. During recent years Indian manufacturers of soaps and toilet articles have 
also started to use the oil in the blending of their perfumes. No statistical figures 
are available but it is certain that India holds an important position in the supply 
of palma rosa oil ; it is therefore essential that its large scale propagation on 
scientific lines is encouraged and only best variety of grass is grown. 


Attars. — ^Attars are blends of flower oils in sandalwood oil in varying 
proportions and the proportion of the flower oil in the attar determines the quality 
of the attar. It is very ancient art which has been in vogue in India from times 
immemorial. The main centres of production of attars in India are in Uttar 
Pradesh, Kanauj producing several lakhs of Rupees worth of attars every year. 
There are no large scale industries for this purpose and attar production is mainly 
carried out on cottage industry scale. With ihe production of cheap synthetic 
perfumes closely resembling attar, this industry is gradually dying out as the 
former are being used now to blend the sandalwood oil, for the production of 
attars. This industry is rapidly dying out as the taste of Indian people is tending 
more and more toward western blends. Thirty different attars are made in 
Kanauj but the most common are henna, jasmine, kewda, mitti, moghara or bela 
and rose. 


Henna Attar.— This is not a flower attar but is a blend of perfume produced 
from about twelve volatile oils and aromatic gums and resins. Its exact formula 
is a closely guarded secret and each manufacturer has his own formula for this 
attar. Nearly 12,0001b, of it is produced annually in India the price varying 
from, Rs. 30 to Rs. 50 per lb. 


Jasmine Attar. — number of species of Jasmine grow in India. 


1. Jasminum auriculatum Vahl. ‘^Juhi^’. 

2. Jasminum grandiflorum Linn. ‘^Chameli . 

3. Jasminum angusiifolium Vahl. ‘‘Mallica , 

4. Jasminum humile Linn. “Malati”. 


5. Jasminum officinale Linn. ‘‘Chamba . 

6, Jasminum pubescens Willd. ‘‘Kund-phul . 

Pure jasmine oil is not produced but attar is prepared pl^s 

in Uttar Pradesh such as Kanauj, Jaunpur, Ghazipur m m 
out-turn of jasmine flowers is estimated in Kanauj 

and at Sfcindarpur nearly 27.000 lb. per annum. In f rom 

of attar at these places, large quantities of jasmine scente e m , geasoas 

til seeds (sesame) are also prepared at these places. ere 
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for these flowers, first a short season for a month in early summer and then from 
July to October. The price of these attar varies from Rs, 20/- to Rs. 50/- per lb. 
In India jasmine ‘concrete^ and ‘absolutes* should be prepared by enflurage method 
as in Grasse in South France. The price of ‘concrete* is Rs. 750 per lb. and of 
‘absolute*, Rs. 2,500 per lb. and there are great possibilities for this industry in 
India. From a variety of jasmine called the moghra or bella variety an attar 
known as moghara or bela attar is produced. The moghara or the Wa flower 
has different aroma to that of jasmine. The production of the moghara variety 
is very large in Uttar Pradesh but its attar is prepared to a limited scale as it 
has a very restricted demand. 

Kewda Attar* — Kewda or screwpine {Pandanus odoratissimus) grows in 
large quantities in Orissa, in the coastal districts and in Ganjjam. The bulk of 
the flowers are used as offering in the temples or by ladies for wearing in hair. 
The season for the flowers lasts from April to November. This attar is mostly 
produced in Uttar Pradesh as a cottage industry and the distillers in Kanauj set 
up their stills in the season in the flowering districts. It is produced in very 
limited quantities. 

Mitti Attar. — This attar is a speciality of Kanauj and is produced from 
Kanauj clay after giving it special treatments. The treated clay is mixed with 
water and distillate from this is condensed in Sandalwood oil and is allowed to 
mature for months before used. In this case also the process of making is a 
guarded secret with individual manufacturers. This attar has very limited sale 
and is restricted to clients having acquired special taste for it. 

Bose Attar. — It is produced at Ghazipur and Barwana in Uttar Pradesh. 
It is distilled from flowers and calyxes and is very greatly prized in India. Attars 
from other flowers are also produced in limited quantities, i.e., maulasari or bokul 
flowers {Mimusops elengi) yield maulsari attar, chamak and narcissus (nargis) 
are distilled for the preparation of their particular attars. 

There is not much demand for these attars now and these are, therefore, 
produced only in small quantities. 

Aromatic Chemicals 

The S 3 mthetic perfume industry has made tremendou.'f advances in the past 
quarter of a century and the major field of development has been in the isolation 
of many compounds from essential oils of which they form a major constituent. 
For example the geraniol which has a rose odour, is obtained from citronella oil 
(which itself is not valued to the same extent because of the presence of other 
ingredients) and linalool from rose wood oil. For the production of perfumery 
isolates we are dependant largely on natural sources. Another phase of the deve- 
lopment involves the production of other valuable perfumery compounds which 
are either present in very small quantities in the oil or because of the high cost 
of the natural dl in which they occur. Many of these chemicals have been 
synthesised from naturally occuring materials or from synthetic sources. Phenyl 
ethyl alcdiol present in the expensive rose oil has been synthesised from coal tar 
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products and terpineol from the naturally occurring pinene. A third source of 
perfumery materials are certain odorous compounds which do not occur in nature 
but have been discovered as a result of painstaking research carried by chemists 
from time to time. Examples of this type arc artificial nitro musks, the three 
important being: (t) Musk Ambrette (ii) Musk Ketone (in) Musk Xylene. 
All are produced from xylenes which are obtained from crude benzol. The ethers 
derived from phthalic anhydrides are important fixatives in perfumery industry. 

In modern perfumes the essential oils occurring in nature and aromatic 
chemicals go hand in hand. Today aromatic chemicals can be produced to give a 
scent typically characteristic of leaf, flower or fruit or an aroma which may even 
baffle the highly developed olfactory sense of an essential oil expert. In the 
cheap synthetic perfumes of today and also in the manufacture of flavouring 
essences, the aromatic chemicals play a very important role due largely to the 
intensity of their odour. 

The IMPORTANT ISOLATES USED IN THE PERFUMERY ARE: 


1. Cinnamic aldehyde from cassia oil. 

2. Citronellal from citronella oil. 

3. Citral from lemongrass oil, 

4. Eugcnol from cloves or cinnamon leaf oil. 

5. Geraniol from citronella or palmarosa oil. 

6. Linalool and linalyl acetate from linaloe oil. 

7. Rhodinol from geranium oil. 

8. Santalol from sandalwood oil. 

9. Vetiverol from khus oil. 


With the exception of citronella oil, all the other oils are available to certain 
extent in India and therefore, it should be possible to start the production of 
most of the above isolates in India. 

It would be interesting to compare the value of the isolates with those of 
the oils from which they are derived. For instance, Indian lemon pass oil before 
the war fetched, a price of Re. l/-per lb., whilst its 
quoted in Europe at Rs. 8 per lb. (13 sh.). Similarly ffle Indian 
was sold at Rs. 5/- per lb., whereas the geraniol derived ^ 

Europe at Rs. 16/- per lb. (24 sh.). These are only the most important Isoldes 

of these oils: there are also other isolates preset in 

tions and these have also a commercial value. It will be obvious fflat lojiajuff 
an enormous loss by the export of these oils and importing from abroad their 

isolates at exceedingly high prices, j .. 

Ue ammtic ct^csls ..ntebrf from <ar 
^uroo. are fo ^ 

locre.. in impm.,. Ti« 

im pni-tant (Compounds at present being imported are. 
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Amyl acetate pure, Amyl cinnamic aldehyde alpha, Benzyl acetate, Benzal- 
dehyde free from chlorine. Benzyl alcohol, Benzyl benzoate, Benzyl formate, 
Benzophenone, Benzyl propionate. Benzyl salicylate, Citronellol pure, Coumarin 
crystals, Diphenyl oxide, Eugenol, Geraniol pure, Gemiol for soap, Geranyl acetate. 
Heliotropin, Hydroxycitronellal, Indol, lonone 100 per cent., lonone alpha, Iso- 
eugenol, Linalol pure, Linalyl acetate, Methyl ionone. Musk ambrette. Musk ketone. 
Musk xybol, Nerolin, Yara Yara, Phenyl ethyl alcohol, Rhodinol, Skatol, Terpineol, 
Vanillin. 

With the stepping up of steel production in India, the distillation of coal for 
the production of coke is also being increased. It is hoped that in the near future 
India will have a well established industry for the preparation of coal tar products. 
The carbonisation of good quality coke, produces considerable amount of com- 
bustible gases which carry with them other compounds such as ammonia, tar and 
benzol. It is estimated that one ton of coal yields, 2^ gallons of crude benzol and 
5 gallons of tar and these can be converted into the aromatic chemicals for which 
there is a large demand in soap, cosmatic and allied industries. 

At present the aromatic chemicals are not being prepared in any substantial 
quantity in India but steps will no doubt be taken to start the manufacture of 
these in the production of coke. 

Consamption of Essential Oils in India 

The important users of essential oils and aromatic chemicals in India at 
present are: (1) The Soap and Cosmetic Industry (2) The Pharmaceutical 
Industry (3) Confectioners and Aerated Water Makers (4) Manufacturers of 
Attars, Perfumes, Tobacco and Agarbathies. 

Soap Industry. — ^The production of soap in India is estimated at more 
than 90,000 tons per annum including 6,000 tons per annum of toilet soap. Even 
the village soap maker using cold process on a cottage scale, perfumes tlie soap 
to mask its fatty odour. The percentage of perfume used in ordinary laundry soap 
may be taken at about i per cent by weight; for perfuming therefore 80,000 tons 
of washing soap, 400 tons or about 9,00,000 lb. of essential oils and or perfumes 
are required, the value of which at even a low price of Rs. 2/- per lb. comes to 
18 lakhs. In toilet soap, the percentage of perfume used is much higher, and is 
in the neighbourhood of per cent. On a production of 6,000 tons of toilet 
soap per annum, therefore, nearly 90 tons or 2,00,000 lb. of perfumes would be 
Used. The toilet soap perfumes are much more expensive than those used for 
laundry soaps and estimating their cost at an average of Rs. 7/- per lb., the value 
of perfumes used in toilet soaps will be over Rs. 14 lakhs. The laundry and 
toilet soaps, therefore, between them, consume over Rs. 30 lakhs worth of perfumes, 
the bulk of which is imported from abroad. If the soap industry's progress in 
India is maintained at the present rate, it is reasonable to expect that in the course 
of a few decades the consumption of essential oils and aromatic chemicals in this 
industry will double itself. If steps are not taken to develop the essential oil 
and aromatic chemicals industiy in In<^a, it would mean a still larger depen* 
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dence on imported perfumes. The manufacture of cosmetics such as hair oils, 
creams, powders, etc. also needs fairly large quantities of perfumes. Hair oils 
are popular throughout India and as they arc mostly made from crude vegetable 
or mineral oils, the percentage of perfumes used in them is much greater than 
even in toilet soaps, probably to the value of Rs. 15 lakhs per annum. There 
is thus a great scope for development of these perfumes. 

Pharmaceuticals. — The Pharmaceutical Industry is another large consumer 
of essential oils. On a very conservative basis this industry consumes not less 
than 60,000 lbs. of essential oils per annum, the value of which may be estimated 
at Rs. 3 lakhs. This figure does not take into account the requirements of dis- 
pensing chemists all over India whose consumption of essential oils will be 
worth another few lakhs per annum, making a total of Rs. 5 lakhs. 

Confectionary and Aerated Water Makers. — The value of flavour essences 
for aerated waters and confectioners imported into India can be estimated to be 
at Rs. 10 lakhs per annum. The important flavouring essences used are ginger, 
lemon, orange, vanilla, pineapple, raspberry, rose, etc. These are mainly derived 
from essential oils. 

Attar Manufacturers and Perfumers, ete.--No accurate figures of the 
quantity of 'attar^ produced at Kanauj and other places nor their values could be 
obtained, but from the information obtained it is gathered that their value is well 
behveen Rs. 20 to 30 lakhs per annum. Similarly the consumption of perfumes 
in the manufacture of tobacco, agarbathies, incenses, etc. would add another few 
lakhs to the total consumption of India. 

Apart from their use in perfumery, some essential oils, such as the citronella 
oil, form important ingredients of insect repellent preparations which are widely 
used as protection against insect pests. A good deal of work has been done in 
connection with the insect-repellent properties of essential oils, but comparatively 
much less work appears to have been done on their insect-attractant properties. 
It is well-known that certain insects are attracted by floral odours ; more detailed 
studies in this connection are indicated. 

Besins and Balsams 

These are ‘hold-ups’ for evanescent perfumes. Some of these may even be 
valuable as are various resins and balsams, many of which are widely employed 
as fixative perfumes’ spreading agents in the manufacture of soap. Large quanti 
ties of these are daily used all over the world, particularly in the orient as incense, 
either alone or mixed with aromatics. No statistics are available of the quantity 
and value of incense used in the world, but they must be enormous. In India, 
even a poor man uses some of these incenses on auspicious days to perfume the air 
in his hut. Not only are these of daily domestic use but in the process of cremat- 
ing the dead large quantities are required. 
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Summary 

To summarise, the consumption of essential oils in India at the present time 
would amount to one crore of rupees per annum of which over Rs. 90 lakhs could 
be accounted for as follows, estimated on a very conservative basis: 


1. 

Soap industry 

.... Rs. 

32 lakhs 

2. 

Cosmetics 

Rs. 

15 lakhs 

3. 

Pharmaceutical .... 

Rs. 

5 lakhs 

4. 

Confectionery and aerated waters 

Rs. 

10 lakhs 

5. 

Attar, perfumery, tobacco, etc. 

Rs. 

30 lakhs 


Total ... Rs. 92 lakhs 


This analysis clearly shows how much scope there is for development of the 
essential oil industry in India for which the raw material is available or can be 
produced by proper cultivation of the essential oil bearing plants. 

Caltivataon and Introduction of Exotic Aromatic Plants 

Besides the study and exploration of aromatic plants growing in a state of 
nature in India, many an exotics of recognised pharmaceutical or perfume value 
need introduction and cultivation in this vast country with varying climates and 
soils. Infact cultivation of some important indigenous plants also needs considera- 
tion for economic commercial exploitation. This is important in view of the fact 
that perfume constituents of plants increase and develop better with proper 
cultivation. The perfumery industry can ill afford to depend on the collections 
from wild sources growing in scattered and far flung areas inaccessible to easy 
approach. It is reported that the odoriferous principles are delicately balanced 
and deterioration sets in almost as soon as the material has been collected for 
distillation. In addition to these, age and developmental stages as also the time 
and season when the essential oil reaches the maximum limit have also to be 
taken into consideration. In case of lavender, peppermint, etc. it has been found 
that the oil content reached a maximum immediately before the fertilization of 
flowers. At this stage there was a notable consumption of oil, the proportion 
of which decreased further as the fruits ripened. In the case of coriander it 
has been reported that the oil content increases with the maturity of fruit, until 
it starts, shedding. In order to obtain the best otto of roses, the rose petals 
should be collected before the sun is up and distilled immediately. This however, 
is not possible from the wild collections. The leaves of Japanes mint {Mentha 
arvensis) are recommended to be harvested when the dew has disappeared from 
the leaves in the morning. Apart from these considerations, cultivation decreases 
the cost and facilitates the collection. It has been said that fragrant flowers 
flourish in warm climate but the more delicate perfumes are derived from plants 
having a colder habitat. India is endowed with all conceivable climates, seasons 
and soils and there is no reason why most of these commercial perfume bearing 
plants could not be cultivated in this countiy. Lavender and peppermint which 
flourish at Mitcham and Hitdiin ia England are unsurpassed so fan With 
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•modem advances in the science of breeding and selection, the development of 
requisite aromas and the greater yield of essential oils are matters which deserve 
careful attention. 


As already stated cultivation of some plants has been taken up in different 
States in India and the interest has been inititated by the Essential Oil Committee 
of Council of Scientific and Industrial Research by guiding and developing the 
industry which was otherwise deteriorating rapidly. 

The present authors have carried out experimental cultivation of Lavender, 
English Dill, Japanese Mint, American wormseed and pennyroyal in Jammu and 
Kashmir with the following results. The cultivation is being extended. 



Percentage 

B. P. Standard 


Yield of Oil 

Percent 

Anethum graveolens 

2.1 

2.4 

Carvone 

.... 45.9 

43.63 

Chenopodium 

1.2 

0.6 to 1.0 

Ascaridolc 

.... 70.0 

65.0 

Laijcnder 

2.4 

0.8 to 1.7 

Linalyl acetate .... 

.... 24.8 

7 to 14 

Mentha arvensis 

2.1. 

0.8 to 1.7 

Menthol 

.... 70.1 

70 to 80 


A number of essential oil bearing plants grow in a state of nature in the 
north-western Himalayas. A preliminary survey revealed 100 such plants. 
These may be divided into three groups. The first group consists of well-known 
plants whose essential oil content compares well with that of plants grown m other 
parts of the world. These can be taken up for commercial exploitation imme- 
diately. The second group includes local plants yielding essential oil ; these plants 
either do not occur elsewhere or they have not been exploited so far. The third 
group consists of plants which give small yield of essential oil, but whose essential 
oil content can be increased by proper cultivation. Exotic plants, such as laven er 
mint and pennyroyal, can be easily cultivated in parts of nort em . n la. 
cultivated on a commercial scale these will not only meet the requirements of 
Indian soap and cosmetic industries but may become available for export. 


inaaAiititi.1 Oil Bearing Plants Growing in India 


Percentage Yield of Oil 

Foreign Specimen 
0.90 (Cyprus) 
1,05 (Japanese) 


Name of the Plant 
Group 1. 

Mentha sylvestris 
Mentha arvensis 
Mentha piperita 


Local Specimen 
1.20 
1.45 
0.71 


0.50 to 1.00 (U.K.) 
1.60 to 1.70 (Russia) 


Mentha pulegium 
Lavandula officinalis 
Thymus serphyUum 
Acorns calamus 


2.30 0.60 — 1.70 

2.40 — 3.00 0.80—1.70 

0 72 0.15 — 0.60 

3.10 1.50-3.50 
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Name of the Plant 

Percentage Yield of Oil 

Local Specimen 

Foreign Specimen 

Hyssopus officinalis 

0.70 

0.30 — 

0.90 

Angelica glauca 

1.30 

0.35 — 

1.00 

Elsholtzia cristata 

0.93 


2.00 

Juniperus communis 

0.77 

1.00 — 

1.50 

Zanihoxylum datum 

2.01 


370 

Aeglc marmelos 

0.54 


0.60 

Archangelica officinalis (roots) 

0.80 


— 

Archangelica officindis (seeds) 

3.80 

0.30 — 

0.90 

Carum carvi 4.30 

— 8.50 

3.50 — 

6.00 

Group 2. 




Inula racemosa 

0.38 


— 

Skimmia laureola 

0.49 


— 

Saussurea lappa 

1.22 


— 

Nepeta ciliaris 

0.54 


— 

Cinnamomum tamda 

1.20 


— 

Chaerophyllum villosum 

0.98 


— 

Sdvia moorcrofiiana 

0.25 


— 

S, glutioza 

0.32 


— 

S, dumitorum 

0.34 


— 

S, hians 

0.24 


— 

Heracleum cachemericum 

0.80 


— 

Elsholtzia densa 

0.98 


— 

Ferula jaeschkeana (roots) 

1.20 


— 

Ferula jaeschkeana (seeds) 

3.80 


— 

Artemisia dracunculus 

0.70 


— 

Juniperus macropoda 

3.32 


— 

Prangos pabularia 

0.65 


— 

Senecio jacquemontianus 

1.20 


— 

Group 3. 




Nepeta ruderalis 




N. elliptica 




Iris kashmiriana 




/. kumaonensis 




Betula utilis 




Plectranthus rugosus 




Artemisia laciniata 




A, grata 




A. parviflora 




A. amygdalina 




Anthemis nobilis 




Origanum vulgare 




AchUlea millefolium 
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Aromatics, enjoy a considerable trade in the world markets. Latest available 
figures show that in 1935 total imports of essential oils and synthetic odorants 
to 19 principal countries amounted in value to above 100 million rupees 
(Schimmel & Co., 1938, Ann. Rep., 138). 

Great Britain 
United States 
Scandinavian countries 
India 
Spain 
France 
Holland 
Germany 
China 
Argentine 
Italy 
Japan 
Belgium 
Switzerland 
Australia 
Czechoslovakia 
Brazil (1934) 

Egypt 

Union of South Africa 

India’s share in the world trade of essential oils is significant, but hardly 
commensurate with her resources or potentialities. During the two years 
preceding World War II she imported essential oils worth about Rs. 17,0(),(X)0 
annually and her average annual exports amounted to about Rs. 25,00,000. During 
the same period the average annual exports of essential oil bearing raw material 
(mostly spices) amounted to about 17,000 tons, valued at about Rs. 78,00,000 
(Narielwala and Rakshit). A vast improvement in the existing state of affairs 
is not only possible but also can be easily effected. 

France is one of the most important countries where cultivation of aromatic 
plants and the distillation of essential oils for perfumery has been highly developed. 
The manufacture of essential oils in Grasse (South France) her most important 
centre of perfumery, bought and worked up for an average about 62,50,CXX) lb. 
of flowers and leaves. 
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B. LICHENS : THEIR MEDICINAL USES 

Although lichens constitute a large group of plants, adequate detailed 
knowledge is not available about these symbiotic organisms. Structurally the 
lichens are composed of algal cells enveloped by the mycellium of the fungus 
forming a felted mass. Some of them are useful as fodder for cattle. It is 
well-known that caribou or reindeer in the arctic live on moss of lichens. Others, 
such as manna, form food for man. Many others are employed in dyeing and 
perfumery industries. This group of plants is not regarded as a serious menace 
to livestock as far as poisoning is concerned, yet a number of species of the 
Parmelia and Cetraria have been reported in foreign countries to have produced 
untoward effects. Parmelia molliuscula has been said to be poisonous to sheep 
and cattle, chief symptoms being lack of co-ordination of the hind limbs. In 
more severe ’cases the animal lies down paralysed not being able to move either 
its front or hind limbs. Lichens containing derivatives of pulvinic acid have been 
used in northern European countries to poison wolves by stuffing them into the 
bait. The chemical components isolated from them, when tested on animals 
produced respiratory difficulties leading to death. Pulvinic dilactone in particular, 
has a digitalis like cardiac effect and is also potent against Trypanosoma 
equiperdum. Recently Stoll has observed that pulvinic acid is a powerful anti- 
bacterial agent in vitro. 

Cetraria islandica (Iceland moss) has long been used as an emergency food 
by the Lapps and Ice-landers after getting rid of bitterness by maceration in 
water or dilute sodium carbonate. In Scandinavia it has been used in the treat- 
ment of pulmonary disease, as far back as the seventeenth century. Lichens arc 
also used in the preparation of certain dyes and certain antibiotics have been 
prepared from them. Some of the foreign lichens such as Evernia prunastri 
Ach. especially when collected from oak trees, form one of the indispensable raw 
materials in the perfume industry. The oak moss or Mousse de chene as it is 
called, when extracted with volatile solvents, yields a product consisting largely 
of chlorophyll together with resin and a volatile oil. The colourless solute obtained 
from this is highly esteemed in perfumery. Atranorin is used as a diluent for 
perfumes. It will thus be seen that lichens constitute a valuable natural material 
in many ways. This group is fairly widely distributed in India with its varied 
climatic zones. The chemical composition of lichens is peculiar, highly variable 
and complex. Important among their components are lichen acids to which 
medicinal properties are attributed. Sheshadri and his co-workers have pointed 
out that lichens of India form an unexplored field and that even their systematic 
botany has not been sufficiently worked out. 

Chemistry. — The chemical investigations of Indian lichens carried out by 
Sheshadri and his co-workers are summarised below : 

Boccella. — ^The vast wealth of lichen flora, found in the hill forests of India 
as also in the coastal regions, remained unexplored till recent years* Seshadri 
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and co-workers began their studies with a lichen (found commonly on the east 
coast of India) occurring abundantly in Waltair and neighbouring areas and 
identified as Roccella montagnel It is found on cashew nut, mango, pongamia, 
tamarind and banyan trees and is easy to collect. This lichen was well-known 
as the source of dyestuffs such as archil, cudbear and litmus. Its chemistry had, 
therefore, been studied earlier. Detailed investigation of the Indian samples 
collected in different seasons gave interesting new information. The important 
chemical components already worked out are erythrin, erythritol, Iccanoric acid 
and roccellic acid. There was, however, considerable variation in their relative 
proportions depending upon the season and time of year when collection was 
made. A new compound was also isolated and because of its phenolic properties 
it was named montagnetol. Analytical and degradative studies showed that it is 
the erythrityl ester of orsellinic acid which occurs both in the dextro and racemic 
forms. Its isolation was considered important as it represented the sole example 
of the occurrence of the depside xmit orsellinic acid. Previous records indicated 
its presence only in the form of di- and polydepsides ; the presence of orchinol 
itself in lichens had been previously noted. It has thus been shown that orsellinic 
acid is the primary unit, but it is unstable and gets stabilized in the form of di- 
and tridepsides ; otherwise it undergoes decarboxylation to form orcinol. In the 
case of montagnetol, this unit is stabilized by esterification with the polyhydric 
alcohol erythritol. As a result of this work the constitution of erythrin which 
was unsettled till then became clear. It was proved to be the erythrityl ester of 
lecanoric acid. Another interesting feature of this leafy lichen, noted at a later 
stage, was the presence of considerable quantities of ]8-carotene as much as 
40mg./100g. This is an important finding in view of the fact that this lichen 
is a good fodder and can provide adequate supply of this precursor of vitamin A. 

Among the components of R. montagnei, erythrin, montagnetol and lecanoric 
acid can be readily converted into litmus. Roccellic acid derivatives have been 
studied by Barry and his co-workers who have found them to be active anti- 
bacterial agents. 

Parmelia. — Parmelia abessinica belongs to the crustaceous type of lichens. 
It is readily available in large quantities in the market in South Deccan Plateau, 
particularly in Bellary. In that area it is largely used as food material and as 
condiment. This lichen has not been examined before and a detailed study showed 
that it contains atranorin, lecanoric acid and salazinic acid. Another lichen 
of genus Parmelia, which was identified as Parmelia tinctorum, was also 
examined. Foreign samples of this lichen had been investigated earlier by Hesse 
as well as by Asahina and the presence of atranorin and lecanoric acid was reported 
in it. A remarkable feature of this lichen is that it sometimes contains a very 
high percentage of lecanoric acid and its secretion may account for the distintegra- 
tion of rocks and monuments made of stone on which it grows. A sample of 
this t3rpe which was obtained from the famous Java monument at Borabudur 
contained as much as 20.3 per cent, of lecanoric acid. Some samples obtained from 
Sravanabelagola in Mysore, contained 5 to 6 per cent, of this acidj The first 
Indian sample of this lichen was collected from Coorg from sandalwood trees, and 
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it was found to contain besides atranorin and lecanoric acid, nor-strictic acid also. 
On the other hand a sample which was later obtained from Chaubattia in the 
Himalayas and also from Mysore area, was found to contain besides atranorin 
and lecanoric acid the depsidone, salazinic acid. Since morphological characteristics 
are just the same and also since biogenetically atranorin, salazinic acid and 
nor-stiotic acid are closely related, these Indian samples may be considered 
to be different chemical strains of P, tineforum and not as different species. 

Parmelia ahcssinica and P. tinctorum contain lecanoric acid which is an 
excellent material for the manufacture of litmus. Atranorin has been recently 
reported to possess antibiotic properties and is also toxic to fish. Another lichen 
belonging to this species P. quericina Wain collected from Marudamalai Hill in 
South India was chemically examined. Besides atranorin and lecanoric acid it 
contained a third component, named lichexanthone, the only xanthone derivative 
so far reported to be occurring in lichens. Four other subspecies, P. scredica Nyl, 
F. manshurica Asahina, F. hyproysalac Wain and F. sublaevigata Nyl, were also 
found to contain lecanoric acid and atranorin in varying proportions. 

Bamalina. — Damage to sandal trees on the Simhachalam Hills near Waltair 
due to lichens was reported in 1946. The lichen which was predominant on these 
trees was Rantalifta tayloTiaua. It grew profusely on the tender, growing parts 
of the trees, and it appeared that by means of its hold-fast, it injured the 
sandalwood tree by damaging its tender, growing parts. This lichen was found 
to contain dusnic acid, sekikaic acid and c/-arabitol. Of these the first two are toxic 
to fish and it seemed possible that besides the physical injury caused by the 
penetration of the plant by the lichen the acids secreted by it could also have a 
phytocidal effect. These compounds were reported to have antibacterial properties, 
usnic acid being effective against Staphylococcus auteus in a concentration of 
1/160,000 and sekikaic acid in a concentration of 1/80,000. Particular mention 
may be made here of the effectiveness of usnic acid in high dilutions against 
tubercle bacillus. Two other lichens belonging to this family were collected from 
Nainital and were identified as R. calicaris and R. sinensis. The former 
contained usnic acid, sekikaic acid and d-arabitol while the latter contained only 
usnic acid and d-arabitol. 

Teloschistes. — ^Lichens containing hydroxyanthraquinone pigments also 
occur in India. Along with Ramalina tayloriana (in the Simhachalam Hills) was 
another lichen identified as Teloschistes flavicans. Though this lichen was 
investigated earlier by Zoff who reported the presence of physcion and an 
unidentified colourless substance, the study of the Indian sample gave interesting 
results. Besides the above two components, it yields a new substance which has 
been named teloschistin. Its constitution has been established as 2-hydroxymethyl 
4:5-dihydroxy-7-methoxy-anthraquinone and shown to be closely related to 
physcion, the difference being the zv-hydroxyle group. There is considerable 
interest in the isolation of this substance because it is dosely related' to a mould 
produd, w-hydroxyemodin, which was isolated from the mould, PenicUHum 
cyclopium, by Raistrick et al and from F. citreo-roseum by Posternak who gave 
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it the name of citreorosein. By partial methylation of it, Raistrick ct d obtained 
its 7-methyl ether which is found to be identical with teloschistin. The isometric 
4-methyl ether of w-hydroxy-eniodin was also isolated by Hind and called by 
him carvinolin, and by Posternak who called it roseopurpurin. The occurrence 
of teloschistin in the Indian sample of T. flavicans lends further support to the 
view that the fungal portion of the fungus-alga symbiont, is responsible 
for the synthesis of many of the lichen constituents. Further, various plant drugs 
in use for a long time are known to contain anthraquinone derivatives and it is 
possible that teloschistin also possesses such drug value. 

Caloplaca. — Recently, a small quantity of a deeply coloured lichen was 
collected from the rocks at Srinagar in Kashmir, and it has been identified as 
belonging to a variety of Cdoplaca elcgans. This lichen was found to contain 
physcion (0.7 per cent.) due to whicli the lichen is deeply coloured. The yield 
of this substance is comparable with that from T. flavicans, 

Usnea. — Members of the family Usneaceae seem to be widely distributed in 
India. A sample received from Coorg growing on Sandal trees was identified 
as Usnea japonica. Previously this lichen was known to occur only in Japiin 
and Formosa, and Asahina recorded the isolation of usnic and stictic acids from 
it. The examination of the Indian sample revealed besides the above two acids, 
the presence of barnatolic acid. This lichen acid deserves further study in regard 
to its chemical and antibiotic properties. Since the Japanese and Formosan samples 
did not contain this acid, the Indian sample of C/. japonica should be considered 
as a different chemical strain. 

Similar differences in the chemical constituents could be noted in samples of 
Usnea orientalis, obtained from (1) Chaubattia (Himalayas) and from 
(2) Kodaikanal in south India. There is no earlier record of the chemical study of 
this lichen but Prof. Asathina considers that the samples (1) is identical with 
U. orientdis occurring in Japan. The difference between the two strains lies in that 
in (1) there is salazinic acid whereas in (2) there is the related compound, stictic 
acid. Both of them contain usnic acid also. On a re-examination, the sample of 
U. orientdis from Kodaikanal showed the presence of a fatty acid, namely caperatic 
acid. This also occurs in certain fungi and has been found to be feebly active 
against Staphylococcus aureus (Terashima). 

Usnea longissima is a long fibrous lichen available in large quantities in Simla 
Hills. It is soft and is used locally for filling cushions. This lichen is reported 
to have been in use in China for medicinal purposes, especially as an expectorant 
and in the treatment of ulcers. Samples of this lichen from Japan as well as fiom 
Europe were investigated by Asahina and Tukamoto who reported the presence 
of usnic and barbatic acids as major components and an unidentified substance 
melting at 211®C. as the minor one. The Indian sample of t/. longissima yielded, 
besides usnic and barbatic acids, a rabitol also but the compound melting at 211 C 
could not be obtained. An important feature of this lichen is that it gives high 
yield of usnic acid (3-4 per cent.) 
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Usnic acid has been examined by a number of workers for its antibiotic 
properties. Barbatic acid was examined recently in the Antibiotic Research Centre, 
Bombay, and was found to be active against Diplococcus pneumoniae and 
Streptococcus viridans. But it was also found to have haemolytic activity. 

Usnea aspera Wain, and U. stirtoniana Zahlbr. collected from Devicolam Hills 
on chemical examination revealed the presence of psoromic acid and stiotic acid 
respectively. Usnic acid was also present in both of them. 

Lobaria isidiosa Wain collected from Darjeeling contains the lephoric acid, 
the only phenanthrene quinone pigment so far reported to be occurring in nature. 
It was first isolated by Kogl from the fungus Thelephora palmata Scop. 

Lopraria. — Lichens • belonging to this species contain the pulvinic acid 
group of compounds having a Cig skeleton. Two subspecies of Indian origin 
have been investigated. L. flava (Schreb.) Ach. collected from Kodaikanal has 
been found to contain pinsatric acid. L. citrina Schaer collected from Simla Hills 
has given a new member of this series, now given the name leprapinic acid. Its 
structure has been shown by degradation and synthesis to be 2-methoxy pulvinic 
acid methyl ester. By applying an improved method, the structure of pinastric 
acid has been corrected and shown to be 4-methoxy pulvinic acid, the methoxyl 
group substituting the phenyl ring near the ester group. 

From what has been said it will be observed that lichens of India form still 
an inadequately explored region. A detailed study of these may be of value from 
medicinal and economic points of view. 
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C. MEDICINAL FERNS 

Ferns (Filicales) comprise the largest group of Pteridophyta, also known 
as vascular cryptogams and at present about 4,000 species are known. These are 
generally most abundant in shady tropical forests although they are found in 
temperate regions also. Ferns are highest type of ‘flowerless p]ants^ having well- 
developed vascular and tegumentary systems, and exhibiting a complete 
differentiation into root, stem and leaf. The leaves are large and compound and 
are known as fronds , Out of the large assemblage of these highly ornamental 
plants, however, only some ten to twelve are of interest from the economic or 
medicinal points of view. A very large number is grown as rocky and foliage 
plants but none are being cultivated for edible or medicinal purposes. 

Asplenium ensiforme Wall, yields a bright red dye which stains the mounting 
paper. The young underground stems and young fronds have been reported to 
be used as food by the hill tribes in India not to a very large extent. The 
young fronds of Asplenium esculentum are regularly offered for sale in a number 
of hill stations in India for edible purposes. In Sikkim, the centre of the stems 
of the tree ferns are often used as food. Several ferns are employed medicinally 
but the merits of the male ferns do not appear to have been known to the 
practitioners of indigenous medicine, although this is one of the most plentiful 
species growing in abundance on the hills at altitudes ranging from 4,000 to 
10,000 ft. above sea level. The various species of Adiantum are, however, 
extensively employed medicinally in the indigenous medicine, the most common 
being seen in the drug shops is A. venustum. Other species are also used in the 
treatment of skin diseases and in fevers, etc. 

Poly podium vulgar e (vern. Bifay) is used as an alterative. Among other 
ferns, Actiniopteris dichotoma is used in Goa as alterative in prolonged malarious 
fevers ; Asplenium fibratum is said to be given in Garhwal as a remedy for 
snake bite. Very little work has been reported in India on the ferns. Even 
in foreign countries this group has not been extensively investigated. References 
to the supposed or actual toxic properties of some of the ferns, however, are 
occasionally found in literature. Handa et al (1955) investigated some ten species 
of Dryopteris met in the Western Himalayas and found the active principle filicin 
in their rhizomes. According to Pammel (1911), Greshoff and others have 
reported the presence of hydrocyanic acid in a number of ferns especially when 
these are young. He also states that several species of Gleichenia contain 
saponin. Several foreign species of Aspidium, Dryopteris, Pteridium, Adiantum, 
Davallia, Osmunda, etc. are known to possess poisonous properties but 
is known of the corresponding Indian representative of these genera. The 
medicinal and poisonous properties of some of the important Indian species o 
ferns are discussed below : 

1. Adiantum aethiOPIcDM Lirni. syn. A. efnarginatum fern 

is found in N. Kanara, Nilgiris, and Pulneys at higher elevations. Infusion of 
leaves is used as emollient in coughs and diseases of the chest. 
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2. A. CAPILLUS- VENERIS Linn. (H. — Hansraj ; Kash. — Dumtulli), The fern 
is found in Madras and Bombay States at altitudes upto 5,000 ft. and also in 
Northern India. 

3. A. CAUDATUM Linn. (Sans. — Mayurashikha ; P. — Adhsarita-ka-jari), It 
is found throughout India, in the plains and lower slopes of hills. Fronds are 
used externally for skin disease and for diabetes, cough and fever. 

4. A. FLABELLULATUM Linn. This plant is found in Nepal, Assam, Khasia 
and Sylhet. The herb is used medicinally in cough. 

5. A. LUNULATUM Btim. (H. — Kali jhant ; Bo. — Hansraj ; S. — Hansa- 
vati). The plant is found in moist places throughout north India and in south 
India on the western side in the plains and lower slopes of the hills. The rhizomes 
are used in the treatment of fever and erysipelas. 

6. A. PEDATUM Linn. (Eng. — Canadian maiden hair). The fern is found 
in N.-W. Himalayas from Kashmir to Sikkim and is used in France and North 
America against chronic catarrh, as demulcent expectorant, tonic, astringent and 
emmenagogue. 

7. A. VENUSTUM G. Don. (H. — Hansraj ; Bo. — Mubarak ; S. — Hansapadi ; 
Tam. — Mayirsikki) . This fern is distributed throughout the Himalayas. Fronds 
arc considered resolvent, deobstruent, expectorant, diuretic, emmenagogue and 
emetic. 

8. Actiniopteris dtchotoma Bedd. (Bo. — Mayursikha; H. — Morphankhi; 
S. — Mayurshikha) . The fern is found throughout India especially in the Peninsula 
in dry rocky places, below elevations of 4,000 ft. It is used as an anthelmintic 
and styptic. 

9. Asplenium adiantum-nigrum (Linn.) Bedd. (Eng. — Black spleen 
wort). This plant is found in western Himalayas from Kashmir to Dalhousi and 
Chamba at altitudes of 5,000 to 8,000 ft. It is bitter and is diuretic and laxative 
and considered useful in ophthalmia, diseases of spleen and jaundice. It is popularly 
believed to produce sterility in women. 

10. A. FALCATUM Lam. (Bo.— Pano; M.—Nela panna maravar). The 
plant is found in Madras State and western mountains. The plant is used in 
enlargements of the spleen, incontinence of urine, calculus, jaundice and malaria. 

11. A. RUTA-MURARiA Linn. (Eng. — Wall rue). It is met with in Kashmir. 
This fern is used as expectorant and deobstruent. The leaves are popularly used 
as a cure for rickets. 

12. A. TRiCHOMANEs Linn. (Tam. — MaUakkondei). The plant is found 
in the Nilgiris in the South and from Kashmir to Kumaon in the North at alti- 
tubes of 5,000 to 10,000 ft. The plant is considered laxative and expectorant and 
the dried fronds are smoked for treatment of colds in the head and dhest. 
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. J polymorphum Wall. It is met with in the western forests 

of Madras State upto an altitude of 4,000 ft., in north India from Garhwal to 
Mishmi and Chittagong Hills. The plant is considered anthelmintic. 

, Roth. (Eng.— Lac/ 3 ; fern). It is found 

throughout the Himalayas at 6,000 to 13,000 ft. and also in Bombay State. The 
rhizomes of this fern have been used as a substitute for that of the male fern 
Widen et al (1944) reported the absence of aspidinol and albaspidin from the 
rhizome of A. fiJax^femina. Castel Branco (1944) obtained from 1 kg. of rhizome 
powder, 11.11 gm. of ether extnicted material, containing 39.3 per cent, crude 
filicin. He also reported 7.36 per cent, tannin, 1.03 per cent, saccharose, 1.63 per 
cent, glucose and 1.33 per cent, levulose. It is of no value as an anthelmintic. 


15. Botrychium spp. Three species of Botrychium, B. lunaria Sw., B. 
tcrncitum Sw. and B. virginiununt Sw. are found in the Himalayas from Kashmir 
to Sikkim. They are used as culinary and also in dysentery. 

16. CiBOTiUM BAROMETZ Link. syn. C. (jlaucutn Bedd. This fern is found 
in Mishmi and Assam. The rhizome is considered tonic, styptic and vermifuge. 

17. Cystopteris spp. Two species of Cystoptcris grow in India. 
C. fragilis Bemh. in north-western Himalayas, from Kashmir to Kumaon at an 
altitude of 10,000 to 15,000 ft. and Sikkim. C. setosa Bedd. in Moulmein moun- 
tains and Sikkim at 5,000 to 8,000 ft. Wherry Eigar reports a toxic glycoside 
in genus Cystopteris. 


18. Drynaria quercifolia J. Sm.= Poly podium quercifolium Linn. (S. — 
Ashvakatri ; Mar. — Ashvakatri, Baxsingh, Wandurhashingi ; Mai. — Pannakilhan^ 
unianavala). It is found throughout India, in the plains or very low down in 
the mountains on trees or rocks. The rhizome is bitter, tonic, astringent to the 
bowels. It is used in typhoid fever and in the treatment of phthisis, dyspepsia 
and cough. 

19. Dryopteris spp. (Eng, — Male fern). Male fern is one of the oldest 
anthelmintic drugs known and has been used since ancient times for expelling tape 
worms from the intestines of man and animals. The vermifuge properties of 
the ferns have been mentioned in the works of Dioscorides, Theophrastus, Galen 
and Pliny. Even now it is one of the best taeniacidal drugs available and is 
administered in the form of a liquid extract of filix mas. It is ofFicial in most 
pharmacopoeias. The rhizomes and frond bases of Dryopteris filix-mas (Linn.) 
Schott, a fern indigenous to Great Britain and other European countries are offi- 
cial in British Pharmacopoeia for medicinal purposes. In America D. marginalis, 
A. Grey, which is found in Eastern and Central United States and North to 
Prince Edward Island forms the source of American male fern. D. filix-mas and 
D. marginalis are not indigenous to India but the allied ferns belonging to the 
Dryopteris filix-mas complex grow in a state of nature in the Himalayas. Consider- 
able quantities of the male fern extract are annually imported into India for 
medicinal purposes. In order to study if any of the species of D. filix-mas 
samples growing in India can be substituted for the official ferns, Handa et al 
(1955) investigated the active principles of the following ferns: 

82 
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D. odontoloma (Moore) C. Chr. occurs widely in the forests as an under- 
growth throughout Kashmir. It is more common on the Northern aspect of 
the forests retaining moisture at altitudes of 5,000 to 8,500 ft. above sea level. 
It is distributed in W. Himalayas from Kashmir to Bhutan. 

D. marginata (Wall.) Christ is found at places with comparatively less mois- 
ture in N.-W. Himalayas at altitudes of 5,500 to 6,500 ft. 

D, bland fordii (Hope) C. Chr. is a fern of the forest floor widely distributed 
in the Himalayas. It is found in Kashmir and Himachal Pradesh. 

D. barbigera (Moore) O. Ktze. is abundant in the alpine meadows and in 
the avalanche gullies in the Himalayas from Kashmir to Sikkim. 

D, schimperiana (Hochst.) C. Chr. is a common fern in Mussoorie, Hima- 
layas, growing on ridges at altitudes of 7,000 ft. and above and in the Nilgiris. 

D. calcarata (Bl.) O. Ktze is found in Himalayas from Mussoorie to Sikkim. 
The results of analysis of various ferns are given in Table XIX, From the table 
it is clear that all the species of Dryopteris except D. calcarata are good substitutes 
for D. filix-mas which does not grow in India. 

Dryopteris dentata (Forsk.) C. Chr. syn. Cyclosorus derilatus (Forsk.) 
Ching. It is found wild throughout India in the plains and also on the hills upto 
6,000 ft. Sen and Nandi (1950, 1951) reported that aqueous extracts of the 
fronds of this fern possess antibacterial activity against Staphylococcus aureus. 

Helminthostachys zeylanica Linn. It is found in western forests, south 
India upto 3,000 ft., in north India, also in Bengal plains to Assam and Cachar. 
According to Prain the plant is intoxicant, anodyne, used in sciatica. 

Lygodium flexuosum Sw. syn. L. pinnatifidum Sw. (Mai. — Vallipanna), 
(L. Japonicum Sw.) These two ferns are found in north India and south India 
at altitudes of 2,000 to 7,000 ft. The plants are considered to have expectorant 
properties. 

Ophioglossum vulgatum Linn. The plant is found in north India from 
Kashmir to Sikkim ascending upto an altitude of 9,000 ft. It is also found in 
Chota Nagpur on Parasnath Hill at 2,500 ft. and in south India. The plant is 
considered culinaiy and remedy for woimds in England and Spain. 

OSMUNDA regalis Linn. (Eng. — Royd fern). The fern is found in 
western mountains of south India at higher elevations, in the Himalayas from 
Chamba to Sikkim and Bhutan, in Khasia Hills upto 4,000-6,000 ft. ; in Madhya 
Pradesh and Bombay States. The plant is considered tonic and styptic and is 
used against rickets in England. Castel Branco ( 1944) from 1 kg. of the powdered 
rhizome obtained 11.42gm. ether extractive containing 20.53 per cent, saccharose, 
1.74 per cent, glucose and 0.46 per cent, levulose. The plant has no anthelmintic 
properties. 

Pleopeltis lanceolata Linn. This fern is found in Assam, Western Ghats 
of the Madras State and the Nilgiris, In Mexico a tea prepared from the fronds 
of this fern is used to cure itch. 
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Pteridium aquilinum Kuhn syn. Pteris aquilina Linn. (P,—Kakhas ; 
Tam. Parnai; Eng. Bracken fern). It is common in the Himalayas from 
2,000 to 8,000 ft. and also extends to the Deccan and the Madras State. Bracken 
fern poisoning has occurred frequently in animals. Cattle usually do not take it 
but may sometimes consume in contaminated hay due to scarcity of fodder. 
According to AV. Osebold (1952), toxicological symptoms in early cases of 
poisoning are evidenced by lassittude and in advanced cases by epistaxis, lacryma- 
tion, bleeding from conjunctivae and vulva and hyperpyrexia ( 107-8"^ F.) Lesions 
are essentially hemorrhagic with focal necrosis. Leucopenia (granulocytopenia) 
is followed by erythropenia and the condition resembles aplastic anaemia of man. 
The destructive effects on the bone marrow may be due to the toxicity of cyclic 
compounds or interference with haemopoietic functions. Ferns like Equisetum 
spp. produces a locomotor ataxia in horses, usually resulting from contamination 
of hay. General congestion, excessive fluid in the serosal cavities and degenera- 
tion of heart are seen. Apparently, the bracken plant adsorbs and then destroys 
thiamine, so that low thiamine and high pyruvic acid level are observed in affected 
horses. Casel Branco (1944) reported the absence of filicic acid in the rhizome 
of P, aquilina but the rhizome powder contains 1.87 per cent, of filicin, 5.50 per 
cent, tannin, 1.35 per cent, glucose and 2.5 per cent, levulose. 

WooDWARDiA RADiCANS Smith. The plant is found in the Himalayas from 
Kashmir to Bhutan at elevations ranging from 3,000 to 8,000 ft. 

Chemistry, — Male fern contains a number of non-nitrogenous acids, the 
chief of which is complex dibasic acid, filmarone C 47 H 34 O 16 . In addition to 
lilmarone the male fern contains filicic acid C 26 H 89 O 12 , aspidinol C 17 H 17 O 2 , flaiia- 
spidic acid, alpaspidin, filicinyl butanone and filicinic acid. Boehim (1902-03) 
showed them to be derivatives of butyric acid and phloroglucinol. Aspidinol, on 
treatment with zinc dust and sodium hydroxide yields methylphloroglucinol, 
monomethyl ether and butyric acid. Filmarone occurs in the drug to the extent 
of above 5 per cent. It is a yellowish brown amorphous substance, having the 
properties of a diabasic acid. It is insoluble in water, sparingly soluble in alcohol, 
but soluble in most other organic solvents. Dissolved in acetone it slowly 
decomposes into filicic acid and filicinigrins. A similar change takes place in the 
official extract and gives rise to a granular deposit on keeping. Filmarone is 
decomposed into filicic acid, phloroglucinol or its derivatives, and butyric acid on 
boiling with sodium hydroxide and zinc dust. Amorphous filmarone is considered 
impure filicic acid or, by some, the parent substance from the decomposition of 
which all the other substances are formed. The drug also contains filicitannic 
acid, resin, and starch. 

Toxicology. — Filicic acid bodies are toxic substances, their chief action in 
naammals being on the gastro-intestinal tract and the central nervous system. 
Symptoms of poisoning may occur even with moderate doses, while largei doses 
are dangerous. Death has occurred, especially if large doses (!more than 
2 dradbms) of liquid extract are employed. In mild cases, headache, vertigo and 
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increased reflex activity are the symptoms of poisoning by these substances. In 
moderately severe cases, there is marked gastroentritis, shortness of breath and 
sometimes amblyopia. In severe cases the central nervous system is affected, with 
delirium, violent muscle-cramps, s 3 mcope, tonic convulsions and coma. Death 
occurs from respiratory paralysis. Recovery is slow and when it takes place, 
there is impainnent of sight in one or both eyes which is usually permanent 
(Chopra and Chandler, 1938). 
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D, MUSHROOMS : FLESHY FUNGI 

The fungi constitute a division of Thdlophyta comprising the moulds, mildews, 
smuts, mushrooms, toadstools, puffballs and allied forms of which about 40,000 
species have so far been described. These are readily distinguished from the 
algae by the absence of chlorophyll; chromatophores and starch are also wanting. 
They are nitrogenous in composition. Special characters in their structure, develop- 
ment, and life history provide further distinguishing features. The fungi range 
in size and form from simple unicellular microscopic cells of the yeast plant to 
highly organised fruiting body of mushrooms. The vegetative system consists 
typically of septate or unseptate filaments called hyphae, which collectively form 
the mycelium. They reproduce mainly by means of sexual spores which are 
developed in various ways, often in spore fruits of definite structure. Vegetative 
and asexual reproduction also occurs. The fungi are typically saprophytic or 
parasitic plants. Some however, are not confined to one mode of life, but may 



MUSHROOMS : FLESHY FUNGI 


653 


live as parasites or as saprophytes, according to circumstances. A large number 
of the diseases of plants are due to the attacks of parasitic fungi. Fungi are 
associated with diseases of plants and animals. Whetzel (1918) refers to the 
earliest records of plant diseases observed in the days before 500 b.c. Informa- 
tion regarding blightings, blastings, rusts, mildews, and smuts can be traced in 
the writings of Hebrew writers. From very early time fungi were looked upon 
as enemies of man. These, however, have a useful role in human activity also. 

Toxicological Aspects.— Chopra ct al (1949) report that the fungi produce 
deleterious effects in many ways, viz. : 

(^) Fungi Living on Skin and Mucous Membranes. — Some of the fungi 
live on the skin and mucous membranes of man and animals, and cause various 
diseases, e.g., ringworm, thrush, etc. 

(b) Fungi Attacking Foodstuffs.— Under this are included (1) Smuts 
and (2) Rusts, both attacking cereals, etc. (3) Ergot {Claviceps purpurea 
Tulasne), which grows on rye and produces highly poisonous substances. 
(4) Moulds affecting food-stuff s. 

From the utility point of view, the fungi are of immense importance in 
maintaining the fertility of the soil. They arc responsible for directly breaking 
down all kinds of dead organic matter by biochemical processes until their consti- 
tuent elements such as carbon dioxide, ammonia, etc. are returned to the economy 
of nature so that the synthetic cycle may start again. The fixation of nitrogen 
in the soil which is accomplished by some of the fungi is an important factor in 
modern agriculture. The fungi also play a very important role in the biochemical 
reaction in many industries, and without the existence of these low organisms 
those industries could not have flourished at all. It is because of the presence 
of these organisms that we succeed in producing the different alcoholic beverages, 
cheese, bread and various organic acids of medicinal importance. The group of 
moulds is also responsible for production of powerful antibiotics such as penicillin 
and others. Another group of fungi belongs to the 'mushroom^ class. A number 
of these are edible, and many occuring in India are indiscriminately eaten. There 
are others which are poisonous. It has been reported by Bose (1940) that about 
200 species of edible fungi are in existence whereas only about a dozen belong 
to the poisonous group. Mushroms have been esteemed as food for centuries. 
Many references to them are found in ancient Greek and Roman literature. The 
cultivation of mushrooms, according to Rettew (1938), was made during the 
reign of Louis XIV (1638-1715). By the year 1707 the cultivation of mushrooms 
was a popular occupation and the Frenchman Tourrefort published a complete 
description of the method of cultivation. The mushrooms industry spread from 
France to England and other countries. The most extensive cultivation of 
mushrooms is carried out in France, and McRae (1910) reported that in 1901 
almost 125,000 maunds of mushrooms were sold in the central market of Paris. 

In India the fungus Morchella esculenta (L.) Pers. is a very common food 
in Kashmir and the mushroom Agaricus campestris, the morel Morchella esculenta 
and the truffle and tuber are of frequent occurrence in the Punjab. Volvaria 
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ierastius B. and Br., Lepiota mastoides Fr., L. dbuminos Berk and Psalliota 
compestris are regularly eaten in some of the villages in Bengal In India there 
is no cultivation of mushrooms because of the superstitious nature of our 
countrymen. The idea of raising truffles and other edible mushrooms on beds 
of dung is unfortunately repulsive for the people of our country and no attempt 
has yet been made to grow mushrooms on a commercial scale. These are grown 
to a limited extent in Agriculture College, Madras. Detailed account of the 
the cultivation of mushrooms has been described by Bose (1940) and Padwick 
(1941). The mushrooms in India are generally picked up from the field and sold 
or consumed as such. The nutritive quality of fungi has been questioned in recent 
years. The numerous analyses made of the edible fungi reveal that the composition 
varies for different species, and there is considerable variation in the analyses 
given for the same fungus probably owing to the composition varying with age 
and differing in different parts. A young specimen is more nutritious than an 
old one, the cap more nutritious than the stem. Bose (1940) reported chemical 
analysis of a few mushrooms reproduced in the Table XX. 

From the above table it is evident that our local Agaricus campestris is 
superior to its foreign counter parts. In the amount of water they contain, fungi 
resemble green vegetables. The amount of nutrient matter in mushrooms is very 
small and these may be useful in the dietary of people who want to reduce weight. 
It is mainly as condiments that they are valuable. The chief value of mushrooms 
is that they act as appetisers giving variety and flavour to more nutritious foods. 
They are also rich in vitamins. According to Anderson and Fellers {vide Sci, 
& Cult,, 1943) mushrooms possess definite food values and are not a purely 
luxury food. Mushrooms can be satisfactorily used as a source of protein. Rats 
supplied with protein from these mushrooms were found to thrive well and 
recorded growth. Like the gliadin of wheat or the hordein of barley, mushroom 
protein is partially incomplete. In addition to their protein value, the type of 
mushrooms examined {Sci. & Cult., J943) was found to contain vitamins and 
important minerals, such as iron and copper. As a matter of fact, they constitute 
one of the best plant sources of the Vitamin B-compIex and also contain 
vitamins Bi, C and K in appreciable quantities. It is further reported that about 
three and one half ounces of fresh mushrooms would provide about one-fifth of a 
grown up man's daily requirement of riboflavin and about one quarter of his 
requirement of pellagra-preventing nicotinic acid. 

Quite a number of mushrooms have been used in medicine such as Polyporus 
officinalis and other species, and various species of Lycoperdon. A number of 
species are used in making surgeon's agaric {Fungus chirurgorum) formerly used as 
haemostatic, including Lycoperdon bovista and Polyporus fomentarius (Kraemer, 
1916). In fact very little work has been done in India on mushrooms. An 
attempt is being made by workers in Drug Research Laboratory, Kashmir to carry 
out systematic study of the mushrooms growing in North-West Himalayan region 
especially Kashmir. About 125 different species have been collected so far from 
Gubnarg area and other places in the valley. Much difficulty is being fdt in 
their identification. Only 20 out of the above number have been identified by 
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Bose. Chemical investigations of these to find out their nutritive or poisonous 
properties are in progress. 


Edible Mushrooms Commonly Found in India 

Agaricus campestris Linn. The Mushrooms {S.—Chhatrak; Kash.— 
MO'fiskhcl , B. BdfigcT chhatai Santh. — Ot Bo. — Aloftihe^, Generally found 
in damp debris throughout India during rainy season ; universally eaten fresh 
or dried. 

Amito pers Kurrum. 

A. OSTREATUS Jack. (Culch & Bo. — Phanasa-alamha, or yvi\g^v\y Phansamba) . 
Grows upon stumps of old jack fruit trees (phanas). 

Cantharellus cibarius Fr. Grows in Kashmir, Peshawar, Mussoorie. 

CoLLYBTA ALBUMINOSA (Berk) Bclch. syn. Lepiota albummosa Berk (B.— 
Durga chhata). Bengal, Madhya Pradesh and Berar. Grows from inside the 
termites nests. It is eaten* with relish. 

CopRiNUS COMATUS (Battara) Fr. The Mushroom (H. & Khumbi. — Khumb). 
It occurs in Punjab, Uttar Pradesh and several other parts of India. Eaten fresh 
or dried. Collected during rainy season. 

Entoloma microcarpum Berk. & Broome. (B. — Wec-chhaia), Grows in 
Bengal on the surface of outer crust of termites nests ; commonly eaten by 
villagers. 

Fistulina hepatica Fr. Found in Darjeeling. 

Helvella crispa Fr. Common hi Afghanistan. 

Hirneola polytricha Mont. syn. Exidea polytricha Mont. Belgium, Poona, 
Dharwar, Nidungavam, Malabar and Burma. 

Hyonum coralloides Scop. Grows in Darjeeling at 7,500 ft., Chitral 
(Pakistan) and Afghanistan in crevices of old tree-trunks collected during August, 
dried in the sun and largely used as food. 

H. REPANDUM Linn. Mussoorie, Uttar Pradesh. 

Lactarius dellaciosus Fr. Sikkim. 

Lentinus subnudus Berk. Common in Bengal and Bombay. On dead 
branches or logs. Eaten by Kholes fresh and young. 

Lepiota mastoides Fr. Bengal. 

L. PROCERA (Scop.) Sacc. Saharanpur. 

Lycoperdon sp. Puff balls. Bengal, Kashmir and many parts of western 
Hitnalayas. 
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Melanogaster durissiums Cooke. Truffle ; Grows in Simla, Kangra ; 
occasionally eaten. 

Morchella esculenta Pers. The Morell (Punj, — Guchhian), It is a fleshy 
fungus which occurs in abxmdance in Kashmir, Chamba and many parts of northern 
Punjab. It appears on hills as snow melts in early spring. The fungus is dried 
and eaten with much relish. 

Pleurotus cretaceus Massee. Peshawar, Punjab and Madhya Pradesh. 

P. FiMBRiATUS Bolt. Madhya Bharat and Berar. 

POLYPORUS SQUAMOSUS (Huds.) Fr. Darjeeling, 7,500 ft. Pangi, N.-W. 
Himalayas. On dead wood. 

Truffles. — Some are found in Kashmir. Badhwar collected some blackish- 
brown ones from the Kagan valley locally known as 'usri\ They are highly 
flavoured and their presence in the soil is discovered by the villagers by smell in 
September-October when they are said to develop the flavour best. Goats arc 
also said to dig these out for food during grazing and eat them. 

VoLVARiA DiPLASiA Berk. & Broome. (B. — Pawal-chhata) . It is found in 
Bengal & Burma. 

V. TERASTius Berk & Broome. (B. — Poal-chhata). It occurs in Bengal, 
grows on heaps of waste paddy straw. Stewart has mentioned another species 
as being freely eaten in the Punjab, which is known as ‘Shirian' in the Jhelum 
and ‘Batbakri’ in the Kair valley. It is a thin, flat ragged-looking fungus, yellow 
above and with white gills below, which is found on dead trees in various parts 
of the Punjab and the Himalayas at altitudes of 8,000 to 8,500 ft. He also 
mentioned an 'underground mushroom' of doubtful species found near Multan 
called ‘boinphar. 

Poisonous Mushrooms 

So far as the poisonous mushrooms are concerned little infonnation is 
available about the Indian species. Cases of fungus poisoning are not infrequently 
met with, particularly in the hills, but it is to be regretted that little or no attention 
has been paid to the subject. Even cattle are known to have died as a result of 
eating poisonous fungi. According to Ford (1923) there are five main types of 
Mushroom intoxication: (1) Gastro-intestinal type: Characterized by nausea, 
vomiting and diarrhoea. (2) Choleriform type: In this gastro-intestinal 
symptoms develop in from 10 to 15 hours followed by rapid loss of weight and 
strength ; mortality in this type is high. (3) Nerve-affectifig type: The gastro- 
intestinal symptoms appear within 2 or 3 hours and terminate in violent convulsions, 
coma, delirium and often in death; antidote is atropine. (4) Blood-dissolving type: 
Characterized by abdominal distress and jaimdice. Blood transfusion is suggested 
as the treatment of this type by Ford. (5) Cerebral type: Symptoms consist of 
exhilaration, staggering gait, disturbance of vision ; the patient soon becomes 
normal 
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Poisonous Mushrooms Commonly Found in TniWn 

Amanita phalloides. The death cap. It is responsible for perhaps 90 per 
cent, of the deaths caused by fungus poisoning in Europe, England and USA 
It is the most dangerous fungus known and very small quantities will cause intense 
suffering and often death. There are indeed, several other species of the genus 
that are very poisonous, e.g. Amanita mttscaria-fly agaric-and A. pantherianor- 
warted agaric, etc. which are intensely poisonous. 

Hypholoma fasciculare (Huds.) Fr. from Darjeeling and Simla and 
Lactarius vellerens Fr. from Sikkim, are regarded as poisonous. There is also 
evidence on record that there exists in Bengal a fungus which closely resembles 
an edible form but which contains amanitine or muscarine, the poisonous principles 
of Amanita muscaria by eating which, symptoms closely resembling tho.se of 
intoxication rapidly ensue. Furthermore, mucor has been regarded as harmful 
in India since ages, and the pickles and all edible stuff attacked by it are not 
thought fit for eating. 

There are, however, some foreign fungi which are definitely reported to be 
poisonous : 

Lepiota cristata. Crested agaric and several other small species of Lepiota 
are regarded with suspicion and should be avoided. Volvaria gloioccphala-- 
glutinous agaric and its allied mushrooms have always been regarded as poisonous, 
but there is recent evidence that they may be eaten without ill effects. 

PsALLiOTA XANTHODERMA. Ycllow Staining mushroom has caused illness in 
some cases. 

Stropharia semiglobata (Batsch.) Quel, from Khasi Hills. 

There are probably many more poisonous species than have actually been 
incriminated as poisonous, but on the whole their number may be small and, indeed, 
if properly cooked only a few may be dangerous. Tf washed in water and 
macerated in vinegar before cooking and if eaten with plenty of bread, there is 
practically no danger in most cases. But it is safe to avoid mushrooms having 
a powerful peppery or nauseous taste, and those with a milky juice. Some 
authors suggest that mushrooms having a volva or a sac, or those with pink spores 
are dangerous. The safest method, however is to learn to recognize the edible 
species and never to eat a fungus until its identity is certain. Most of the crop 
plants are susceptible to insect attack, and there are several fungi which arc 
capable of leading a parasitic life on those insects, thus killing the insects at a 
very early stage and saving the crop plant. These fungi arc of much importance 
in the biological control of insect pests. Human and animal life would have been 
seriously jeopardized if all these low organisms were not present m air and soil. 
In the life cycle the part played by the lower fungi in breaking down dead organic 
remains and returning their constituent elements to the economy of nature is of 
paramount importance. Various industrial processes have .flourished to the 
activity of several moulds. These organisms are attracting the atten ion o saen is 
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and their biochemical reactions are a rapidly developing branch of modern 
research. 
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PART V 

COMMON BAZAR MEDICINES OF INDIA 

There is a class of shopkeepers known as ‘Pansaris’ in all the large cities 
and towns in India. They deal almost exclusively in medicinal herbs, crude and 
refined inorganic medicinal preparations, as well as drugs of animal origin com- 
monly used by the practitioners of indigenous medicine. These products are 
common house-hold remedies and hence they are in great demand. The 
‘Pansaris’ arc in this business for generations and have acquired a thorough 
knowledge. They have built up a reputation for selling authentic and pure drugs. 
A large number of ignorant persons with very little knowledge of these drugs 
are also carrying on a flourishing trade by selling sub-standard and spurious drugs. 

A survey of the present position of the quality of these drugs available in 
the market was carried out by the authors. A large number of commonly used 
drugs were obtained with the help of Hakims and Vaidyas and manufacturing 
houses from different parts of India, and were subjected to chemical, botanical 
and pharmacognostic tests and the results were compared with standards laid 
down in the literature. Most of the drugs sold in the market were found to be 
spurious and adulterated. 

There is, therefore, a very urgent need for the control of the quality of drugs 
used by the practitioners of indigenous medicine. As no standards have been 
laid down, it is difficult to state categorically whether a drug is genuine or not. 
While it is admittedly not possible to lay down standards for all the drugs men- 
tioned in the literature of indigenous medicine, serious attempts should be made 
to find some workable standards for the most commonly used important drugs. 
A few drugs have been briefly described in Part V. A description of the drugs 
commonly sold by the ‘Pansaris’ all over India has also been given in this part. 

Common Bazar Medicines of India 

Abfj.moschus esculentus Moench (see Hibiscus esculentus Linn.). 

Abies webbiana Lindl. 

Vern. — Sans., Hind. & Beng. — Talisapatra; Kash. — Badar; Garhwal — Chili ragha, 
Morundo', Kumaon— ; Nepal— Cotrto sulah', Bhutk—Dumshinff. 

This is a lofty tree growing in the Himalayan ranges. The leaves, in the form of 
decoction or infusion, are used in chronic bronchitis, phthisis and other pulmonary affections. 
There is a great deal of confusion about the vernacular name ‘talisapatra’ given to it. The 
drug dealers sell leaves and young shoots of many other plants such as Taxus baccafa for 
A. webbiana and it is difficult to recognise the true drug on the market. 

Absoha AUGUSTA Linn. /. (see page 259). 

Abbus fkecatobius Linn, (see page 260). 
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Abutilon indicum (Linn.) Sw. 

Vern. ^Hind. Kanghani, Kanghi; Beng. — Poiari; Bomb. — Kangori, Kangoi; Tam. — 
Perun-tutty, Ttl-Tutiri-chettu-, Gwz.—Dabali-, Cntch—Balbij ; Sind.— Khapato ■, Goa— P eiari; 
Malay— 7 '««a; Kan.—Shrimudrigida; Sing.— Anoda-gaha Bnrm.-Bonkhoye ; Arab— Masht- 
ul-ghoul ; Pers. — Darakhte-shanah. ^ 

It is common throughout the hotter parts of India. The bark, the root, leaves and 
seeds of the plant have all been used in medicine. The leaves when soaked in water yield a 
mucilage which has been used as a diuretic and demulcent in fever and chest affections and 
also in gonorrhoea and urethritis. The seeds, finely powdered, can be given in doses of 
T-2 drachms as a laxative and expectorant. 

Acacta akawca (Lam.) Willd. 

Vern. — Sans. — Vabhula; Hind., Beng. & Punj. — Babul, Kikar; Bbmb. — Babhula; Tam. — 
Karu-velum; Tel. — Tuma; Guz. — Baval; Sind. — Babhula \ Mai. — Babola; Kan. — Jali; Arab — 
U mmughilan ; Pers. — K hare-niughilan. 

It occurs throughout India in dry and sandy localities. The bark (Babul bark) is an 
excellent astringent and is largely used in the form of decoction in chronic diarrhoea. Its chief 
uses are as a local astringent douche in leucorrhoea and vaginal discharges, as an enema in 
piles and prolapse of anus, and as a gargle in foul and aphthous stomatitis. Babul bark 
in combination with mango bark, boiled for about half an hour in a pint of water forms 
a good preparation for mouth wash. The tree yields a gum which is an efficient substitute 
for true gum. acacia. 

ACAaA CATECHU Willd. 

Vern. — Sans. — Khadira; Hind,— Khair, Katha; Bkng,^Khayer; Bomb,— Khaderi, 

Khaira; Tam. — Wothalay; Tel. — Kaviri sandra; Guz. — Kher; Santal — Khaiyar; Assam — i 
Khoira; Uriya — Khoiru; Sing.— Rat kihiri; Burm. — Sha. 

Catechu is the resinous extract obtained by boiling down a decoction of wood of 
A. catechu. It occurs in dark brown masses with a very astringent taste. The lighter 
variety is an imported one from Malaya and Singai)ore and is derived from Uncaria gambir. 
It is given in diarrhoea in doses of 5-15 grains, alone or combined with cinnamon or opium. 
In ulceration of the gums, sore throat and toothache, a small piece of catechu made into the 
shape of a lozenge with cinnamon and nutmeg is sometimes useful and has been advocated 
by the Hindu physicians. An ointment, i drachm to an ounce of vaseline or lard is a good 
local application for ulcers. 

Acalypha INDICA Linn. 

Vern. — Sans. — Arittamunjayrie ; Hind. & Bomb.— K ho kali; Beng. — Muktajuri; Tam. 
Kuppaimeni; Tel— Harita-manjiri ; Gnz.—V anchhi kanto; Hriyn— Indra-mar is ; U^r.—Khokli; 
Sing. — Kupa-menya, 

It is a common shrub generally growing in waste places throughout the plains of 
India. The root, leaves and young .shoots are used medicinally. It is a favourite remedy 
in chronic bronchitis and consumption. One drachm of the expressed juice of the leaves 
should be given to children. An infusion of tlie root acts as a cathartic. The juice from 
fresh leaves may be employed in scabies and other skin diseases, and with lime and omon, 
it is a good stimulating application in rheumatism. 

Achillea millefolium Linn. 

Vern.— B omb.— ieo/wan; Cutch.—Biran/asif ; Kash.—Momadru chopandiga; Aig.—Bm 
ntaderan. 

This herb abounds in the Himalayas from Kashmir to Kumaon. The powdered leaves 
and flower-heads are useful as carminative and tonic in S-30 grains doses. A hot infusion 
of the leaves is a powerful emmenagogue. 



662 


INDIGENOUS DRUGS OF INDIA 


Achyranthes aspera Linn. 

Vern. — S ans. — Apamarga; Hind. — Latjira; Beng. — A pang; Bomb. & Mar. — Aghada] 
Punj. — Kutri, Puthkanda; Tam.— iVa-ywnVi; Tel— A pa margamu; Mai. — Katalati; Guz. — 
Aghedo; Arab. — Atkumah; Pars. — Khare-vashun; Burm^Kune-la-mon. 

It is a small herb very common throughout India. The flowering spikes or the seeds 
of the plant, grounded and made into a paste with water have been used as an external 
application for bites of poisonous snakes and reptiles. Decoction of the whole plant is a 
good diuretic and is given in renal dropsy and general anasarca. For preparation of the 
decoction, about 2 ounces of tlie plant in one and a half pint of water should be boiled for 
20 minutes to half an hour and then strained. One to two ounces of the mixture is given 
two or three times daily. The astringent property of the drug has also been noticed by 
some. A decoction of the powdered leaves with honey or sugar candy, is useful in the early 
stages of diarrhoea and dysentery. 

Aconitum (see page 52). 

Acorus calamus Linn, (see page 262). 

Adhatoda vasica Necs (see page 264). 

Adiantum capillus-veneris Linn. 

Vern. — Hmd—Hansraj, Mubaraka; Kash.— Dww/w/t ; Kumaon— Mwbara^a ; Arab.— 
Shair-ul-jin; Pers. — Sir sia-peshane ; Guz. — Hanspadi. 

It is known as Maiden-hair fern. It is chiefly obtained in the Punjab bazars and can 
also be had in some parts of Southern India. The expressed juice with pepper is a favourite 
remedy in all kinds of fever. A syrup prepared from the leaves is useful in chronic cough. 

Aegle marmelos Corr. (see page 267). 

Alangium lamarcku Thw.; see A. salviifolium (Linn. /.) Wang. 

Alangium salviifolium (Linn. /.) Wang. (syn. A, lamarckii Thw.) (see page 270). 
Allium cepa Linn. 

Vern.— S ans.— Fo/andw ; Hind. & Pers.— Piyaxr ; Beng.—PiyaJ] Bomb.— Piyaj, Kanda; 
Tam. — Irulli; Tel. — Nirulli; Guz. & Sind. — Dungari; Assam — Piyas; Kan. — Nirulli; Mai. — 
Bawang; Sing. — Lmu; Burm.—Kesm-ni ; Arab.— Bo j/. 

Onion is widely cultivated throughout India and is largely consumed as a food. Two 
varieties — Bombay and Patna — ^are obtainable in Bengal, the latter being of superior kind. 
Externally, onion has been used to allay the irritation due to the bites of scorpion and other 
insects and mixed with mustard oil it is useful in rheumatic and other joint troubles and 
in skin diseases. Internally, it has been used as a stimulant, expectorant and aphrodisiac. 

Allium sativum Linn, (see page 271). 

Alocasia indica Schott 

Vern.— Sans.— Afanai^a; Ilmd.—Mankanda ; Beng.— Manhachu ; Mar.— 

The underground stem of this plant is a common domestic remedy in gout and rheumat- 
ism. Dr. Kanai Lai Dey gives a formula for a preparation, which is called *inanmanda.* 
Powdered A. indica 3 ounces, powdered rice 6 ounces, water and milk 20 ounces, boiled and 
given in doses of 1-2 ounces in cases of gout, rheumatism and dropsy. 

(sec page 61). 

Alstonia scholaris R. Br. (see page 276). 



COMMON BAZAK MEDICINES 


663 


Alum. 

Vern.— Sans.— 5'/>Ao/«ian; Bind.—Phitkari; Beng.—Phatkiri; ra.m.—Pati-karam ■ Tel — 
Pati-karam; Max.—Phatki; U^\.-Patikkaram-. Barm.-Keo-khin Arab.— Zo;; Pers.- 
Zake-safed. 

It is procurable in the bazar in colourless, transparent crystalline masses. Alum is a 
valuable astringent gargle in sore throat, ulceration of the mouth and gums in a strength 
of 2 drachm to a pint of decoction of gall or Babul bark or of plain water. The following 
combination is useful as a local application for gangrenous ulcers. Finely powdered alum 
4 drachms, finely powdered catechu i drachm, opium i drachm, kokum butter or ghee i ounce. 
Alum lotion has also been highly valued in traumatic swellings of joints and in bites of 
insects. 3 “fi grains of alum in one ounce of distilled water is used as an eye lotion in chronic 
conjunctivitis. Internally, it is administered to check haemorrhage from lungs, stomach, 
kidney and other organs or to arrest excessive menstrual flow. A preparation known as ‘lime 
whey , is a popular remedy and is prepared by boiling for ten minutes, 2 drachms of powdered 
alum in a pint of milk and then straining. As a haemostatic, its use is recommended in 
bleeding from the nose and other mucous surfaces. In chronic diarrhoea, the following 
mixture will be found useful: alum lo grains, laudanum s drops, infusion of acorus root 
li ounces. 

Ammonii chloridum. 

Vern.— S ans.— ousadar \ Beng.— ; yi'Ax.—Navsagar\ Tam.— 
Nava-charu7n; Tel. — Nava-charum; Guz. — Navasagar; Mai. — Nava-saram\ Arab. — Milhun- 
nar\ Pers. — Noshadar; Sing. — Navacharam; Burm. — Zarasa. 

The bazar *sal ammoniac’ is generally impure. Most of the stuff that comes to the bazar 
in India is manufactured from a kind of clay found at Karnal in the Punjab. As a local 
application, it is useful in threatening mammary abscess, sprains, rheumatism, lumbago, 
sciatica, and headache. In hysteria, nervousness, jaundice and other liver complaints and 
gastric catarrh, doses of 10-20 grains three times daily are beneficial. It is often prescribed 
as a stimulating expectorant in chronic bronchitis and in pneumonia in the stage of resolution. 

Amomum subulatum Roxb. 

Vern. — S ans. — Brihat-upakunchika ; Hind. — Bari-ilachi ; Bcng. — Bara-elathi ; Tam. — 
Periya-yelakkay ; Tel. — P edda-yela-kayahi ; Kan. — Dodda-yalakki ; Mar. — Motc-veldode ; 
Mc\\.--Periya-elattari ; Guz.— Moto-ilachi ; Burm.— Pa/a ; Arab.— Qaki/ha/te-kibar ; Pers.— 
Qakilahe'-kalan. 

It is a native of Nepal. Owing to its cheapness, it is frequently employed in place of 
Elettaria cardamomunt — the true cardamom. The seeds are stomachic, carminative and 
stimulant. 

Anacyclus pyrethrum DC. 

Vern. — S ans. — Akara karava; Hind., Beng. & Bomb. — Akarkara; Tam. & lei. 
Akkirakarom; Mar.— A kkalkadha; Kan.— A kkala-kare ; Guz.— Akorkaro \ Arab.— Aqmrqarha. 

The root of the plant is regarded as a tonic to the nervous system and has been given 
in paralysis, hemiplegia, epilepsy, chorea and a host of other diseases. From its property 
as a sialagogue, it has been frequently administered to backward children in the Deccan to 
make them talk. Such a belief is unfounded. A decoction of the root will be found useful 
as a gargle in carious teeth, sore throat and tonsillitis. 

Ananas comosus Merr. (syn. A. sativus Schult. /.). 

Vern— Hind.— Beng.—Anaras; Mar. & Gm.-Amnas ■, Tarn.— Anasftap- 
Paeham; Tel— Anasa-pandu ; Kan.— Ananasu-hannu; Ual—Anmnas; Arab. & Pers.— 
Aainmnas; Sing.—Annasi; Burm— Nanna-ti, 
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The pineapple is a very common fruit in the bazar. It is not truly indigenous but has 
been introduced from Brazil. The juice of the fresh leaves mixed with sugar is regarded 
as anthelmintic and purgative. The fruit itself is largely consumed and is believed to possess 
antiscorbutic properties. 

Ananas sativus Schult. see A. comosus Merr. 

Andrographis paniculata Nees (see page 278). 

Andropogon axRATUS DC.; see Cymbopogon citratus (DC.) Stapf. 

Anethum sow A Kurz (see page 216). 

Anthemis nobilis Linn. 

Vern. — Hind. — Babmi-ke-phul ; Tam. — Shimai-chamantipu; Tel. — Sima-chamanti-push^ 
pant; Mai. — Shima-jevanti-pushpam; Kan. — Shime-shyamantige ; Arab. — Babunaj; Pers. — 
Babunah. 

This plant is a native of Europe but is to some extent cultivated in the Punjab. The 
flowers in the form of infusion is carminative. It has been found useful in hysteria and 
dysmenorrhoea A warm infusion can be used as anthelmintic for children. 

Areca catechu Linn, (see page 280). 

Argemone mexicana Linn, (see page 283). 

Aristolochia bracteata Retz. 

Vern. — Sans. — Dhumrapatra, Pattrabunga; Hind. — Kiramar; Bomb. — Kidamari; Tam. — 
Adutina-palai; Tel. — Kadapara; Mai. — Atutintappala; Uriya — Paniri. 

It grows along the banks of the Ganges and is also met with in Southern India. Every 
part of the plant has been used in medicine and is extremely bitter. An infusion prepared 
from about 1 an ounce of the dried plant in 10 ounces of water is regarded as anthelmintic 
and emmenagogue; dose i to 2 ounces. Powdered dry root in doses of 1-2 drachms is said 
to increase the contractions of uterus during labour and is used in Sind as a substitute 
for ergot. 

Aristolochia indica Linn. 

Vern. — Smis.— Rudr a jata; Hind.— I sharmul; Btng.—Isarmul; Bomb. & M'ar—Sapasan; 
Cutch & Guz. — Ruhimula; Goa — Sapus; Tam. — Ich-chura-muli; Tel. — Ishvara^veru; Mai. — 
Ishvara muri; Kan. — Ishveri-veru; Santal — Bhedi janetct; Arab. & Pers. — Zaravande^hindi- 

It grows nearly all over India. The root and the stem are generally available from 
the drug dealers. The taste is bitter with a slight smell like camphor. Decoction of the 
root and the stem in doses of 1-2 ounces is stimulant, tonic and febrifuge. With black pepper 
and ginger, it is used as a carminative in diarrhoea and various forms of bowel complaints. 
Fresh juice of the leaves is a favourite antidote to bites of poisonous snakes. The root 
has been used for criminal abortion. 

Asparagus adscendens Roxb. 

Vern. — Hind. — Sufed-musli; Bomb. — Sapheta musali; Guz. — Saphed-musli; Mar. — Safeda 
musali; U.P. — Khairuwa; Arab. & Pers. — Shaqaqule-hmdi. 

It is found in Bombay, Rohilkhand, Oudh and some other parts of India. The dried 
tuberous roots obtained in the bazar are known as *safed musli\ The colour of the tubers 
is white and they swell up with water. They have got excellent cooling and demulcent 
properties and are frequently administered with boiled milk and sugar in diarrhoea and 
dysentery. 
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Asparagus sarmentosus Linn. 

Vern. — Sans.—^'a/az'on ; ^Hind. — Shakakul, Satavari; Beng. — Satamuli; Bomb. — Shatavari; 
Tam. — Kilavari; Tel. — Challa gaddalu; Guz. — Shatavari \ Sind. — Tilora; Mar. — Satava-ri- 
inul; Mai. — Shata-vali; Assam. — Hatmuli; Sing. — Hatavari; Burm. — Kanyo-tnL 

This species is found generally in Northern India and and is sometimes substituted 
for A-adscendens as ^safed musli*. The root, on account of its high mucilagenous content 
is used as a demulcent and as a tonic in all devitalizing conditions. Boiled with some bland 
oil, the root has been used in various skin diseases. 

Asteracantha longifolia Nees (syn. Ilygrophila spinosa T. And.). 

Vern. — Sans. — Ikshugandha, Kokilaksha; Hind. — Talmakhana, Gokhula hania, Gokshura; 

Kultakhara, Kantakalika; Bomb. — Talimkhana, Kolsmda; Mar. — TaJmakhana; 

Tam. — NirmalH; Tel. — Nirguvi veru; Santal. — Gokhula jamim. 

This spiny bush is common throughout India. The whole plant has been used medicinally, 
specially the root and the leaves. A decoction of the root is useful in hepatic derangement 
and genito-urinary disease as a diuretic. About 2 ounces of the root is boiled in a pint of 
water for 20 minutes to half an hour in a closed vessel. Dose of the preparation should be 
1 to 2 ounces two or three times daily. All parts of the plant have similar medicinal properties 
and can be bought almost in every important bazar of India. 

Atropa acuminata Royle ex Lindl. (sec page 72). 

Azadirachta indica Juss. (syn. Melia azadirachta Linn.) (see page 360), 

Bacopa monnieri (Linn.) Pennell (syn. lierpestis fuonniera H. B. & K.) (sec page 341). 


Baliospf-rmum montanum Muell.-Arg. 

Vern.— Sans., Hind. & Btng.—Danti; Bomh.—Dantimul-, Tel— Adavi-amudon; U. P.— 
Jartgli jamalgota-, Arab.-Hahbussala; Vers.-Bedanjire-khatai-, Bevel^-Pogimtig. 

It is one of the commonest drugs of North and East Bengal reaching as far as Burma. 
The root is sold as ‘dantimul’ by the drug dealers. The seeds have properties more or less 
similar to Croton tigliutn and are employed as a drastic purgative. Local y tie see s ac as 
stimulant and rubifacient. The root and the leaves have similar properties and are used 
the indigenous medicine in dropsy and general anasarca. 

Balsamopendron mukul Hook, (see page 285) ; also known as Commiphora mukul (Hook. 
ex Stocks) Engl. 

Balsa MODENDRON myrrha Nees; see Commiphora myrrha (Nees) Engl. 

Bambusa arundinacea Retz.; see B. bambos Druce 

Bambusa bambos Druce (syn. B. arundinacea Retz.). 

VERN.-Sans.-Fan.a; Hind. & Beng.-Bo».; Bomty-Mcndgay. 

Mangal; Tel-Bonga-, G^z.-Wans-. Kovk3.n.-Kalak ; Santal.-Mol : Assam. Bnah, S g. 
Vna; Burm. — Kyakatwa\ Arab. — Qasab; Pers. Nai. 

Bamboo is one of the commonest plants in India. Apa^-t tom its 

m ^per industry and in building ^ in Sanskrit or as 

medicine owing to the presence of a substance ten w interior of tlie stem of 

Jabashir* in Persian. ‘Bansolochana' is a P the white, both having 

B. bambos. Two varieties are available m the ma , . ^ paralytic complaints, 

a sweet taste. It is much prized as a ^tiniutot ^d febrifuge ^n^^ J^he Ugenous 

asthma, cough and other debilitating diseases, the 8 combined with some aromatic 

medicine. The young leaves, in the form of a decoction com&mea wi 

substance, have also been used as an emmenagogue. 

84 
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Bassia latifolia Roxb. and B. longifolia Linn.; see Madhuca latifolia (Roxb.) Macbride 
and M. longifolia (Linn.) Macbride. 

Berberis (see page 288). 

Blumea lacera DC. 

Bcerhaavia diffusa Linn, (see page 297). 

Borassus flabellifer Linn. (syn. B. flabelliformis Roxb.). 

Vern. — S ans. — Tala; Hind. — Taltar, Tal; Beng. — Tal; Tam. — Panna-maram; Tel. — 
Tati-chetiu; Guz. — Tad; Mar. — TalaHnad; Mai. — Pana; Santal.— 7 ; Sing. — Tal; 
Burm. — Tan ; Pers. — Darakhietari, 

It is a tall palm growing in the sandy localities along the river banks. The juice of 
the plant is taken as a stimulant beverage and has some laxative property. By the fermenta- 
tion of this juice, an intoxicating liquor (toddy) is prepared which is a favourite drink 
among the labouring classes. Toddy i)oulticc, prepared in combination with flour of rice 
is a stimulating application to inflammed parts. The expressed juice from the young terminal 
buds and the decoction of the root have been used in gastritis and hiccough. 

Borassus flabelliformis Roxb.; see B. flabellifer Linn. 

Brassica juncea (Linn.) Czern. & Coss. 

Vern.— S ans.— ; Hind.— Sarson; Beng.— sarisha; Bomb.— 7?ot; Mar.— 
Rayan; Kash. — Asur; Sing. — Abba, 

Brassica juncea is the common Indian mustard and is largely employed medicinally along 
with black mustard, Brassica nigra. Mustard i)oultice prepared with cold water forms an 
excellent counter-irritant in many inflammatory and neuralgic affections, in abdominal colic 
and obstinate vomiting. In no case the plaster should be in contact with the skin for more 
than ten minutes. One or two teaspoonfuls of mustard in water, is an efficient emetic to 
empty the stomach in cases of poisoning. A, hot mustard bath is an emmenagogue. 

Butea frondosa Koen, ex Roxb.; see B. ntonosperma (Lam.) Kuntze 

Butea monosperm a (Lam.) Kuntze (syn. B. frondosa Kocn. ex Roxb.) (see page 301). 

C;esalpinia bonducella Flem.; see C. crista Linn. 

C^sALHNiA CRISTA Linn. (syn. C. bonducella Flem.) (see page 304). 

Calq hydroxide. 

Vern. — S ans. — Churna; Hind. — Chuna; Beng. — Chun; Punj. — Kalai; Guz. — Chuno; 
T^m.—Chunambu; Teh— 5w«na; Arab.— Kf/j, Ahu; Pers.— iVwro/i ; B\iTm.--Thon-phiyu. 

Calci oxide. 

Vern. — Hind. — Kalika-chuna; Tam. — Kar-shunnambu ; Tel. — Ralla sunnamu; Punj. — 
Chunah. 

Calcium is a well-known remedy in all inflammatory swellings. It is popularly used in 
the form of lime water. Lime water is prepared by adding two ounces of slaked lime to 
a gallon of water and decanting off the supernatant clear fluid after the whole mixture has 
been allowed to stand for a time. In combination with some bland oil lime water forms a 
good emollient in burns and scalds, skin diseases, sore nipple etc. About 3 ounces of lime 
water as an enema is found quite effective in threadworms in children. Given internally it 
forma a good antacid in dyspepsia and heart burn. In obstinate vomiting and diarrhoea, 
vomiting of children, in consumption, in poisoning by mineral acids, lime water is a handy 
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and really useful remedy. An elegant way of prescribing lime water is to give it in 
combination with milk, 4 or ^5 ounces being added to a pint of milk. 

Calophyllum inophyllum Linn. 

Vern. — Sans. — Punnaga; Hind. — Sultana champa, Surpunka; Beng. — Punnag; Bomb.— 
Undi; Mar. — Surangi, Nag champa \ Tam. — Pttnnagam; Tel. — Pumagamu, Ponna-chettu; 
Cutch. — Udi; Sing. — Domba; Mai. — Bctan; Burm. — Pougnyct. 

The leaves of this tree are employed in eye diseases. The bark is astringent and a 
decoction of it is used as a wash for indolent ulcers. The kernel of the seeds yields a dark 
yellow oil which is used commonly as lamp-oil and medicinally as a stimulant application in 
rheumatism. 


Calotropis gigantea (Linn.) Dryand. and C. procera (Linn.) Dryand. (see page 305)* 
Calycopteris floribunda Lam. 

Vern. — M.P. — Kohoranj\ Mar. — Ukshi; Tel. — Bandimurudu-du; Mysore. — Marsada holi. 

It is a large shrub growing in Central India, the Deccan and Assam. The juice from the 
young twigs is used in diarrhoea and dysentery. Dr. Korn an of Madras advocated its use 
as an anthelmintic and laxative. 

Camellia sinensis (Linn.) O. Kuntze (syn. C Ihcijcra Griff.) (see page 79). 

Camexlia theifera Griff.; see C. sinensis (Linn.) O. Kuntze 
Cannabis sattva Linn. (syn. C. Mica Lam.) (see page 84). 

Capsicum annuum Linn, and other species. 

Vern.— Hind. & Vu\\].—Mattisa, Mirch; Bcng.--Lanka-niarich, Gach-marich; Kumaon.— 
Mattisa-wangru \ Kash. — Mirch-wangum \ Guz. — Marchu\ Mar. Mairsinga; lam. Milagay^ 
'\:Q\.—Mirapa-singa\ M7x\-A.—Kappal-mclaka; Suns.— Marichi-phalam ; Ardh.—Ahmur; Pers.— 
Filfile-surkh; Sing. — Miris; Burm. — Na yop. 

Chillies are used daily as condiment and arc grown abundantly throughout India. Ihe 
three important varieties of capsicum, C. annuum, C. fastigiaium and C.nnmmum differ in 
size, shape and colour. When applied locally they produce blisters and the fresh fruits made 
into a paste in combination with mustard arc used as counter-irritant. They have been use 
as a gargle in sore throat and hoarseness and internally, in dyspepsia and loss of appetite, 
as useful adjunct to aloes. A pill made of capsicum, ginger and rhubarb is carminative and 
may be advantageously employed in atonic dyspepsia. 


Cardiospermum halicacabum Linn. 

Vern.— Sans.— /Carow; Btng.—Lataphalkari; Fmj.-Hab«l-halkal 

Karotioi Bomb.-Bodha-, Tam.-Miida-cottan; Td.-Budlm-kakara; Bnrm.-Ma-la-mm , 
Arab. — Laftaf ; Sing. — Painaira-weL 

This plant is plentiful in every part of India. A decoction of the 
4 to 6 oimces is considered as a diuretic, diaphoretic and laxative. r. . ‘ r ^ knlirncnhum 

the following preparation as an emmenagogue. Equal parts o eaves are 

potassium carbonate, root of Acorus calamus and root bar o . effect a free 

rubbed into a paste with milk. One drachm of the preparation daily is 
menstrual flow in about three days. The whole plant has also been used both internally 

and externally in rheumatism and lumbago. 

Carica papaya Linn, (see page 3^)* 


Carum carvx Linn, (see page 92). 
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Cakum copticum Benth. & Hook /. ; see Trachyspermum ammi (Linn.) Sprague 

Caryophyllus aromaticus Linn, (see Eugenia caryophyllus, page 172) ; also known as 
Syzygium aromaticum (Linn.) Merr. & Perry. 

Cassia alata Linn. 

Vern. — Sans. — Dadrughna; Bcng.—Dadmari ; Hind. — Dadmurdan ; Mar. — Dadamardana; 
Tam. — SMmai-agati ; Tel. — Sima avisl; Kan. — Shime-agase ; Sing. — Attora; Burm. — Maizali-gi. 

This is a common handsome shrub with yellow flowers. The bruised leaves, applied 
locally in the form of an ointment, have a great reputation in skin diseases and are regarded 
as a specific for ringworm. 

Cassia angustifolia Vahl (see page 98). 

Cassia auriculata Linn. 

Vern. — Hind. — Tarivar; Mar. — Taravada; Guz. — Awal; Tam. — Avari; Tel. — Tangedu; 
Cutch. — Azvala; Kan. — Taravadagida; Mai. — Avara; Sing. — Rana-vara. 

It is called the tanner’s cassia, as the bark is one of the most valuable of Indian tans. 
Finely powdered, decorticated seeds have been used as a dusting powder in conjunctivitis. 
The bark is considered astringent; it has been much used as a gargle in sore throat in 
place of oak gall and seems to be worthy of trial. A decoction of the whole plant or the 
flower buds has been tried in diabetes. 

Cassia lanceolata Linn.; see C. angustifolia Vahl, page 98. 

Centella asiatica (Linn.) Urban (syn. Hydrocotyle asiatica Linn.). 

Vern. — Sans. — Mandukaparni, Cheka’ parni; Hind. — Brahmamanduki, Khulakhudi; Beng. 
— Thol’kuri, Brahmamanduki; Bomb. — Karivana, Karinga; Tam. — Valla-rai, Babassa; Tel. — 
Manduka-bramha-kuraku ; Arab, — ArtaniyaUhindi- 

C. asiatica is a weed common in all parts of India. For a long time it has been used by 
the Indian physicians as a remedy for various skin diseases. The leaves are only recognised 
in the Pharmacopoeia Indica, but many investigators have advocated the use of the entire 
plant, root, twigs, leaves and seeds in medicine, especially the first named which contains 
the major portion of the active volatile principle Vellarin’. The leaves are dried in the shade 
so that no active principle is lost, powdered and kept in well stoppered bottle. This powder 
is used as a remedy for eczema, leprosy, secondary syphilitic ulcers cither as an ointment 
with vaseline or as a dusting powder. Internally, it has been used as an alterative and tonic 
and can be administered in the powdered form in 5-10 grain doses three times daily. A 
decoction of the entire plant one ounce in a pint, boiled for about 15 minutes, is an elegant 
preparation in doses of i to 2 ounces. 

Centratherum anthelminticum (Willd.) Kuntze (syn. Vernonia anthelmintica Willd.) (see 
page 434). 

Cephalandra indica Naud. ; see Coecinia indica W. & A. 

Cera alba and C flava (Wax). 

YfStN,-Szxis,—’Madhujan\ Hind., Beng., Dec. & Pers.-— Mow; Kash.— Guz.— Mtw; 
Mar. & Kan.— Mena; Tam.— MeWMpn; Tel— Mai-now; Sing.— ///i; Arab.— S/tawa; Burm.— 
Phayouii, 

Wy has got very little medicinal property. Its chief use is as a plaster and as a basis 
for ointments. The following preparation is considered to be an effective application to boils. 
£<iual quantities of Balsamodendron mukul, B. pubescens, wax and sesame oil are melted 
together and is applied over the affected part in the form of a plaster. 
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Cerbera thevetia Linn, and Thevetia neriifolta Juss. ; see 7\ peruviana (Pers.) Merr. 
Chenopodium (see page loo). 

Chenopodium album Linn. 

Vern. Sans.-^Vasiuk ; Hind. & Bcng. — Baihu-sag, Chandan hctu; Punj, — Bathua; 
Tzm.—Parupu hire; Tel— Pappu ktira; homh.—Chakwit; Sind.— Jhil; Amb.—Kulf. 

It is widely grown throughout India, in the plains and also in the hilly tracts of 
Kashmir and Sikkim. The leaves of the plant are taken in the form of infusion or 
decoction, as a laxative and anthelmintic. The seeds are consumed by the hill tribes as an 
article of food. It has been recommended by the Hindu physicians in hepatic disorders and 
in splenic enlargement. 

CiCHORiUM INTYBUS Linn. 

Vern.— -H ind. & Pers.— Kasni; Tnm.-KasJtini-virai; Tel— Kasini-vittulu; Punj.— C m/; 
Arab. — Hindyba ; Guz. — Kasani. 

In the Punjab plains and in Kashmir, chicory is cultivated as a fodder, and the roots 
and seeds are very common drugs of the Punjab bazars. The root is dried, powdered and 
mixed with coffee as an adulterant. It has also been described as a useful medicine in 
congestion of the liver and resembles taraxacum in its pharmacological properties. The 
powdered seeds can be employed in disorders of menstruation. 

Cinnamomum camphora (Linn.) Nees & Eberm. (see page 120). 

CiNNAMOMUM ZEYLANicuM Brcyii. (sec page 126). 

CissAMPELOs PAREiRA Linn, (see page 320). 

Cissus QUADRANGULAMS Linn. (syn. Vitis quadranguhiris W'all.). 

Vern. — Sans. — Vajra-valli, Asthisanhara; Hind. — Har-jora, Nallar, Harsankar; Beng. — 
Hasjora, Harjora, Harhhanga; Bomb. — Harsankar, Ilarjora, Nallar, Kandavcla, Chodhari; 
Tam. — Perundei codie; Tel. — Nalleru, Nulle rutigeh. 

The leaves and stem are freciucntly taken with curry in Southern India. In Madras, the 
young shoots of the plant are burnt to ashes in a closed vessel and administered in dyspepsia 
and indigestion. The juice of the stem is said to be useful in otorrhoca and cpistaxis. 

CiTRULLus COLOCYNTHIS (Linn.) Schrad, (see page 128). 

Citrus aurantium Linn. 

Vern. — Sans. — Nagaranga; Hjpd. — Narangi, Kuntla nembu; Beng. Kamla nebu; Punj. 
Santara; Bomb. — Naringi; Tam. — Kitchli; Tel. — Ganjanimma; Arab. Naranj; Pers. 
Narang; Burm. — Thau-ba-ya. 

The orange is cultivated principally in the Khasia Hills in Assam and in the Central 
Provinces which are the two sources of supply to the Indian market. The fruit is large y 
consumed and is a valuable antiscorbutic. The rind of orange, in the form of infusion 
or tincture, is a valuable stomachic, and carminative in dyspepsia, flatulance and gastric 
irritabilities in general. Powdered orange peel, magnesium carbonate and rhubarb form a 
useful carminative preparation. 

Citrus medica Linn, (see page 130). 

Cleome icosandra Linn. (syn. C. viscosa Linn,). 

VERK.—Sans.— /i&Vyo hhakta-, Beng.— mnd.—Hurhur\ Tmj.—Hul huli 
^omh.^^Kanphuti; Tsjn.^Nahi~kuddaghu; Tel-^Kukha-avalu. 
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It grows commonly throughout India. The juice of the leaves mixed with warm ghee 
is used in earache and inflammation of the middle ear. The seeds resemble mustard seeds 
in action and a poultice made with lime water, vinegar and warm water is efficacious in 
chronic painful joints as a counter irritant. The powdered seeds are employed in doses of 
^ to 1 drachm twice daily as an anthelmintic. 

Cleome viscosa Linn.; see C. icosandra Linn. 

Clerodendrum iNFORTUNATUM Linn. 

Vern. — Sans. — Bhandira; Beng. — Ghetu; Punj . — Kali bdsuti; Bomb. — Kari] Mar. — 
Bhandira; Tcl—Bockada; Koxi.—Nayibela; Nepal — ChitXL 

C, infortunatum is a common shrub with pinkish flowers growing throughout the waste 
land areas in India and also in Ceylon. The juice of the leaves has for a long time been 
used as an aiitiperiodic in malaria in doses of 1-2 ounces. Though . definite antimalarial 
properties have not been demonstrated, it is a good bitter tonic after attacks of ague. 
Decoction of the leaves has been used as an anthelmintic in roundworm infection. 

CocaNiA INDICA W. & A. (syn. Cephalandra indica Naud.) (see page 314)* 

CoFFEA ARABicA Liiin. (see page 79). 

CoLCHicuM LUTEUM Baker (see page 131). 

COMBRETUM PILOSUM Roxb. 

Vern. — Hind. — Bhoree loth, Thoonia loth. 

It is a shrub growing in the Cachar district, Assam. Decoction of the leaves is useful 
as anthelmintic. 

Commiphora myrrha (Nees) Engl. (syn. Balsam odendron myrrha Nees). 

Vfjrn. — Sans. — Rasagandha; Hind. — Bol; Beng. — Gandharash; Tam. — Vellaip-polam; 
Tel. — Balivitra-polam ; Guz. & Cutch. — Hirabol; Kan. — Bola; Sing. — Bolam; Arab. — Mttrr: 
Vers.— Bol. 

Myrrh of commerce is obtained from the resinous exudation of the tree C. myrrha- 
Quite a large quantity of myrrh is imported into Bombay from East Africa, Arabia, Persia 
and Siam. There are at least two or three varieties, two of them being known as 'Karam' 
and ‘Mutiya*. The bazar variety is heavily adulterated and substituted by other allied species. 
Myrrh is a good astringent mouth wash in stomatitis and sore throat. It is a stimulating 
expectorant and can be advantageously administered in chronic bronchitis and phthisis. 
Tincture of myrrh is useful in menstrual disorders and chlorosis of young girls. 

Convolvulus scammonia Linn. 

Vern. — Hind., Sind., Arab. & Pers. — Sak munia\ Punj. — Sakmunia. 

Scammony resin is obtained from the rhizomes of C. scammonia. Most of the bazar 
stuff is imported into India from Syria and Asia minor and the Bombay drug delilers 
adulterate it with other inert substances. Scammony is a hydragogue cathJirtic and is largely 
administered in dropsy and anasarca. 

CoPTis TEETA Wall, (see page 292). 

Coriandrum sativum Linn. 

Vern. — Sans. — Dhanyaka; Hind. — Dhanya; Beng. — Dhane; Bomb. — Dhana; Tarn.- 
Koiamalli; Tel. — Kotimiri; Arab. — Kusbarah; Vers.— Kushnis ; Burm.—Nau-nau. 

The seeds are used as a condiment in every household. An infusion of the seeds is 
useful in flatulence, indigestion, vomiting and other intestinal disorders. In combination 
with cardamom and caraway it forms a good carminative mixture. 
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Crat^va nurvala Buch.-Ham. and other species. 

Vern.— Sans.— FarMno; Hind.— Bania; Beng.— Borwn ; Punj.— Borno; Bomb. & Mar.— 
Kumla-, Tam.-Mora/msfam; Tt\.~Uskia-, Burm.-A'ata/ ; Kan. & ll^\.-Nirvala. Vilusi. 

Two varieties of cratscva arc important from medicinal point of view, C nurvala and 
C. roxburghit. A decoction prepared from 4 ounces of the bark of the former in 1} pint 
of water is said to be a good antiperiodic and tonic in doses of about 2 ounces two or three 
times daily. This mixture is also said to be useful in cases of kidney and bladder stones. 
The leaves of C. roxburghii are very good counter-irritant and can be used as a substitute 
for mustard. For this purpose, a poultice made of the fresh leaves with lime water or warm 
water is employed, 

Croton tiglium Linn. 

Vern. Sans. Jayapala \ Beng. — Jaypal ; Hind. — Jcwial-gota ; Tam. — Ncrvalum ; Tcl. — 
N cpala-vi tua ; Kan.—iV epala ; M^r.—Jepal ; Guz.— Nepal ; Bmm.--Kanako ; Malay.— 'iJoW ; 
J^v^.—Cheraken; Fers.—Dund; Arab.— -Ba/w, Dand. 

The croton seeds are oval shaped with a light coloured shell and a soft kernel inside. 
They arc used as a drastic and violent jiurgative in conditions like apoiilcxy, insanity and 
convulsions attended with high blood prc.ssurc. The doses in such cases .should never exceed 
2 grains mixed with honey. The expressed oil from the seed is given in doses of i minim 
only. The oil has been tried as counter irritant and vesicant in rheumatism, synovitis, 
paralysis and painful affections of joints and limbs. 

CUMINUM CYMINUM Linii. (sec page 93). 

Cuprum sulphas 

Vern. — Sans. — Tuttha; Hind. — Nila-tuta; Beng. — Tutia; Tam. — Mayil-tiittam ; Tel. — 
Mayilu-tiittam; ]\Ialay. — Turi; Guz. — Mortuta; Arab. — Zajul-akhzar ; Pers. — Zake-sabs] 
Burm. — Doiitha, 

Copper sulphate occurs in blue crystalline masses. The stuff obtained from the bazar 
is usually impure. It may be purified by dissolving in water and re-crystallising. For internal 
administration, a special method of purification is recommended by the Hindu physicians. 
Bazar copper sulphate is rubbed with honey or ghee and then exposed to heat for some 
time. It is then soaked in water for three days and finally dried in tlic sun. Jii doses of 

1 to 2 grains it is said to be beneficial in chronic diarrhoea and dysentery. Large doses 
will act as emetic and are frequently used in opium, nux vomica and arsenic poisonings. In 
indolent ulcers and exuberant granulation.s, a weak lotion will be found effective. In cpistaxis 
and other forms of bleeding from mucous surfaces, a lotion made by adding 4 grains of 
copper sulphate to an ounce of water is recommended. 

CuRcuLiGO ORCHioiDES Gacrtn. 

Vern. — Sans. — Mushali; Hind. & Bomb. — Kali-musH't Beng . — Tala mtili; Tam. — Nilap* 
panaik'kishangu] Tel . — Ncla tadi; M.F.—Mussulkund; Sing.— 

C, orchioides is the ‘kala musli* of the bazar and has to be distinguished from the 
tuberous root of Asparagus adscendens which goes by the name of ‘safed musli . The root 
contains a good deal of mucilage and is used as a demulcent alterative and tonic during 
convalescence after acute illness. A palatable form of administration is to give about i to 

2 ounces of the root in warm milk and sugar. 

Curcuma aromatica Salisb. 

Vern.— Sans.— FafzaAaridra; mnd.-Jangli-haldi) Beng.— Baw/m/wd ; Bomh ^Amhe-Mdi\ 
Tam. — Kasturi'fnanjaTt Tel . — Kasturi pasupa; Guz . — Kapur kachali; Kan. Ka^turi^arishina\ 
Burm. — Kiyasa noin; Sing. — Duda^kaha; Arab. — Judwar, 

Uses similar to Curcuma longa. 
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Curcuma longa Linn, (see page 325). 

Cymbopogon citratus (DC.) Stapf. (syn. Andropogon citratus DC.). 

Vern. — Sans. — Bhustrina; Hind. — Aginghas, Gandha trina; Beng. — Gandha bena; Mar. — 
Olancha; Guz. — Lilicha; Tam. — Vashanup-pulla; Tel. — Chippa-gaddi; Kan. — Pur-hali-hulla\ 
Pers. — Chae-kashmiri ; Sing. — Penguin. 

The lemon grass grows throughout India. The oil distilled from the leaves of C. citratus 
is the commonly known ‘lemon grass oil’ w'hich is used medicinally. The oil obtained from 
Vetiveria sizanioides {Andropogon muricatus), C. nardus and C*. schoenanthus is a valuable 
product of perfumery and is not used in medicine. Lemon grass oil is sherry coloured with 
a pungent taste and lemon-like odour. Three to six drops of the oil either with sugar or 
in emulsion act as carminative in flatulence, colic and obstinate vomiting. A decoction made 
from the leaves is recommended as a diaphoretic in fever. Locally applied in rheumatism, 
lumbago and sprains, it is a good embrocation and affords relief. 

Cyperus rotundus Linn. 

Vern. — Sans.— Musta ; Beng.—Mutha ; Bomb.— Musia ; Guz.—Motha; Tam. — Korai; Tel.— 
Gandala; Mar. — Bimbal; Sing. — Kalanduru. 

The rounded rhizome of the^ plant is found everywhere in India. The bulbous root 
is largely used by Kavirajes, grounded with ginger and honey and given as astringent, stomachic 
and carminative in gastric and intestinal disorders. The Romans used it as emmenagogue in 
uterine complaints. 

Da2Mia EXTENSA R. Br. ,' see Pergularia extensa N. E. Br. 

Datura (see page 134). 

Dipterocarpus hJEVis Ham., D. alatus Roxb. and other species. 

Vern. — Hind. & Bomb. — Garjan-ka-tel; Tam. — Yennai. 

Several species of Dipterocarpus plants grow in Chittagong, Burma and Siam. These 
plants yield an oleoresinous extract which is popularly known as ‘guar j an balsam’ or ‘wood 
oil’. The ‘gurjan oil’, procurable in the Indian bazars, is chiefly the product of D. Icevis and 
D. alatus. The oil has a pale grey or light brown colour and may be as thick as honey. 
It resembles copaiba balsam and has been used as a substitute for oil of copaiba in the treatment 
of gonorrhoea in doses of i to i teaspoonful in mucilage, milk or gruel, twice or thrice daily. 
At one time, the balsam was used both internally and externally in the treatment of leprosy 
but it has since been discontinued. 

Eclipta alba Hassk. 

Vern. — Sans, — Kesaraja ; Hind. — Mochkand, Bhangra^ Babri ; Beng.- ^Kesuti, Keysuria, 
Keshuri; Bomb. — Maka, Bhangra, Dodhak; Tam. — Karisha-langanni, Kaikeshi; Tel. — 
Galagara, Guntakalagar. 

The roots and the leaves of the plant are considered to be cholagogues and have been 
largely used alone or in combination with ajowan seeds in derangements of the liver and 
gallbladder. They have also been used as substitutes for taraxacum, a reputed and popular 
liver tonic. 

Elettaria cardamomum Maton (see page 142). 

Embelia ribes Burm. /. and E. tsjeriam-cottam A. DC. (syn. E. robusta Roxb.). 

Vern. — Sans. — Vidanga; Hind.— Baberang, Wawrung; Beng. — Bhiranga, Bkai-birrung ; 
Pmj.—Babrung; Bomb.— Karkannie, Vaivarang, Vavadinga; Tam.— Vayu-vilamgam, Vellal; 
Tel. — V ayurvilamgam ; Pushtu — Babrang. 

The seeds of these plants are used as an anthelmintic. Powdered seeds in doses of one 
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to two drachms are administered with sugar or honey in an empty stomach to expel 
tapeworms. 

Emblica officinalis Gaertn. (syn. Phyllanthus emblica Linn.). 

VERN.Snns.—Amalakt, Dhatri; Hind.— Amla, Aura; Beug.—Amla, Amlaki; Uriya.— » 
Amlaki; Santa!.— M^ra/ ; Assam.— Amluki ; Nepal— Amla; V.P.—Aimla, Asula; Punj.— 
Ambal, Ainla; Bomb.— Avalkati, Afiila; Gnz.—Amla; Tam.—Nellukai; Tel—Usri, Nelli; 
Buvm.Shabju; Arah.—Amlaj; Pexs.—Amuleh. 

The embolic myrobalan, the fruit of E. officinalis is a common medicine used everyday in 
Indian households. The fruit has got a sour, astringent taste and is diuretic and laxative. 
A decoction prepared from the fruit combined with Terminalia chebula and T. belerica is 
useful in chronic dysentery and biliousness, in doses of one ounce once or twice daily. 

Enicostemma littorale Blume 

Vern.— Hind.— C/io/a-^tVoya/u; Bomb.— Manncha, Kadavinayi; Tam.— Vallari; Tel.— Ncla- 
guli, Nela-gulimidu 

It is known as 'chota chiretta* in some parts of India. The flowering plants are used 
as stomachic, carminative and bitter tonic and are commonly available in the Punjab and 
Bombay bazars. 

Eugenia jambolana Lam. ; sec Syzygiunt cumini (Linn.) Skeels 
Euphorbia hirta Linn. (syn. E. pilulifera Linn.) (see page 335). 

Euphorbia neRiifolia Linn. 

Vern. — Sans. — Snuhi, Vujri; Hind. — Sehund, Thohar, Sij, Patton-ki-send; Beng. — Mansa- 
sij, Pata-sij, Hij~daona; Bomb. — Minguta, Mingut, Nivadunga, Thohur, Thor, Newarang; 
Tam. — Ilaik-kalli; Tel— A hi- jemudti; Bnrm.—Shasaung, Shasavn-mina. 

This plant is found in the hilly regions of Central India and is also cultivated in Bengal. 
The fleshy cylindrical stems exude when injured, a milky juice which is used to relieve 
earache. In combination with chebulic niyrobalans and long peppers, the juice is also given as 
a drastic purgative in dropsy and general anasarca. 

Euphorbia pilulifera Linn.; see E, hirta Linn. 

Ferri sulphas. 

Vern. — Sans. — Kasisa; Hind. — Kasis, Hira kasis, Kahi; Beng. — Hirakos, Hira-kosis; 
Bomb. — Kashish, Hira-kashish ; Tam. & Tel. — Anna-bedi, 

Crude, greenish blue crystals of sulphate of iron are available in all the bazars in India. 
On account of its astringent properties, it is used as a lotion in erysipelas, in anaemia and 
Constitutional debility following on malaria, kala-azar, etc., tlie following prescription has 
been found useful : ferri sulphas 4 grains, omum water 6 ounces, infusion chiretta 6 ounces. 
Two ounces of the mixture is given twice or thrice daily. 

Ferula fcetida Regel (see page 174 ) • 

Ficus bengalensis Linn. 

V^RN. — Sans. — Vata; Hind. — Bor, Bar, Bargat; Beng. — Bat, Bar; Punj. Bera, Bor, 
Bohar, Bargad; Bomb.— Wad, Barghat, Bur, Vada; Tam.— Ala; Tel— Mari, Peddi man; 
Pnshxn—Baagat, Bar, 

The banyan tree is planted throughout India. It grows to a height of about lOO f^ 
and is a common roadside tree. The milky juice that exudes from the tree is a valuable 
astringent in sores and ulcers. Infusion of the young buds, owing to the large percentage 
of tannin it contains, is useful in diarrhoea and dysentery. An infusion of the bark is said 
to have specific properties of reducing the blood sugar in diabetes. 

85 



674 


INDIGENOUS DRUGS OF INDIA 


Ficus glomerata Roxb,; see F. racemosa Linn. 

Ficus RACEMOSA Linn. (syn. F. glomerata Roxb.). 

Vern. — Sans. — Udumhara; Hind. — Gular, Paroa, Lelka, Umar, Tue, Dimeri; Beng.— 
Jagya-dumar, Yajnadumbar; Punj. — Kathgular, Krumbal, Rumbal, Batbor, Palak, Kakammal, 
Dadhuri; Bomb. — Umhar, Umbar gular, Atti, Rumadi; Tam.^—Atti; Tcl—Moydi, Atti, Bodda, 
Paidi, Mari, MedL 

It is a large tree found in Bengal, Central India, Assam, Burma, and the Deccan. The 
bark, leaves, fruits and the mi'iky exudation have all been employed in indigenous medicine. 
An infusion of the bark and the leaves is astringent and has been employed as mouth wash 
in spongy gum and also internally in dysentery, menorrhagia and haemoptysis. The fruit 
is considered to be astringent and carminative. Both the fruit and the sap extracted from 
the trunk of the tree have been described as valuable medicine in diabetes. 

Ficus religiosa Linn. 

Vern. — Sans. — Aswaththamu, Asvattha; Hind. — Pipal; Beng. — Ashathwa, Aswat, Asud; 
Punj. — Pipal, Bhor; Bomb. — Pimpal, Piplo, Pipur, Pipul; TdLm.—Arasa, Aswartham; Tel.*— 
Rai, Raiga, Ravi, Kulla ravi. 

The ‘peepur tree grows wild in many parts of India and is also cultivated, as it is held 
sacred by the Hindus. An infusion of the bark is astringent and has been used in unhealthy 
ulcers and various skin diseases. 

Fish liver oil. 

Vern. — Hind. — Mach-^chi-ka-tel ; Beng. — Macher tel; Bomb. — Masolicha-tela; Tam. — Min- 
yenney ; Tt].— Che pa-nune. 

Extraction of oil from the fish is carried on in many places along the west coast of 
India. Fish oil is used as a cheap substitute for cod liver oil. Oil derived from the livers of 
fishes like hilsa, sharks, skates, sand fishes, etc., is beneficial in debilitating diseases and in 
malnutrition. One to two teaspoon fuls of fish oil, sweetened and flavoured, can be given once 
or twice daily in phthisis and rickets. Most of the fish oil available in the market, however, is not 
distilled from the livers only but is crudely manufactured from the whole fish. Such oil there- 
fore has very little utility as a therapeutic agent and moreover turns rancid quickly on keeping. 

Fceniculum vulgare Mill, (see page 176). 

Fu maria officinalis Linn, and F. parviflora Lam. 

Vern.— Hind.— Pt 7 />a/>ara, Pitpapra; Beng,— Ban-sulpha ; Bomb.— Pit papra, Shatra, 
Pitpapda; Tam. — Tura; Tel. — Chata-rashi; Arab. — Bukslat-ul-mulik, Baglatul-mulk; Pers. — 
Shatra, Shahtarah; Pushtu — Shahtara, Pitpapra, Papra, 

F, officinalis is not indigenous to India but is imported into the country from Persia, An 
allied variety, F, parviflora, is found throughout the Indo-gangetic plain. An infusion 
prepared from the stem and the leaves is used in dosage of i to 2 ounces thrice daily as 
alterative, tonic, diuretic and diaphoretic, 

Garcinia indica Chois. ,(syn. G, purpurea Roxb.), 

Vern.— H ind.“--iCo^aw, Kokam-ka-tel; Bomb,— Kokam, Amsul (the fruit), Kokant chatel, 
Ratamhu-sala, Bhirand, Katamhi, Bhirandel; T3m,—Murgalmara, 

The oil expressed from seeds is known as ‘Kokum’ butter. Owing to its emollient and sooth- 
ing properties, it is considered an excellent substitute for animal fat as a basis for ointment 

Gaionia mangostana Linn. 

Vern.— H ind.— ; Beng.—Mangustan; Bomb.—Mangostin, Mangustan, Manga- 
stin; Btacm.'--Mengkop, Mimbu, Mengut, Yomgzolai, 
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Mangosteen fruit is chiefly imported into India from Singapore and the Strait Settlements, 
though to some extent it is cultivated in Burma and Madras Presidency. The decoction 
of the rind of the fruit is a domestic remedy for diarrhoea and dysentery, 

Garcinia purpitrea Roxb. (see G. indica Chois.). 

Gentiana kurroo Royle and other species (see page i8i). 

Ghee 

Vern.— Sans.-~G/in«o; Hind.—G/ii; Btiig.^^Ghee, Ghrita; Tam. & Tel.— iVryi. 

Ghee is chiefly prepared from the milk of cows and buffalows. It is an esteemed article 
of diet and its local application over blisters and inflammatory swellings is much in vogue. 
Old ghee is very useful as a local application in pleurisy and painful affections of joints. 

Gloriosa superba Linn. 

Vern. — Sans. — Langalika, Agnisikha, Kalikari; Hind. — Karxari, Karihari, Languli; Beng. — 
Bishalanguli, Ulatchandal, Bisha; Punj.— Mw/iw, Kariari; Bomh.^Karianag, Nagkaria, Indai; 
Tam. — Kalaippaik-kishangu, Karttikaik-kishangu; Tel— A gni-shik ha, Kalappa-gadda, Adazd 
nabhi, Potti dumpa. 

It is common in the forests of Bengal, Burma and Ceylon. The tubers are flattened or 
cylindrical in shape and very bitter to the taste. Its use as an abortifacient has been mentioned 
by the old Sanskrit writers. Contrary to the popular belief, the root is not poisonous in 
ordinary doses. On the other hand, it seems to possess alterative and Ionic properties. A 
paste formed with water is a useful anodyne application in bites of poisonous insects and 
reptiles. 

Glycyrrhiza glabra Linn, (see page 183). 

G MELINA arborea Linn. 

Vern. — Sans. — Gutnbhari, Sripmri; Hind. — Kumbhar, Gumbhar, Kamhhar; Beng. — 
Gamari, Gumar, Gumbar; Bomb. — Shezvun; Punj. — Kumhar, Gumhar; Tain. — Cumudu teku, 
Gumadi; Tel. — GumaMek, Pedda gomru; Santh. — Kasmar; Burm.—Vamanai, 

The root, fruit, bark and leaves of this plant have all been used in medicine, but the 
root and the fruit are to be preferred. An extract of the root is bitter and tonic and has 
been administered in various ailments. Combined with liquorice, honey and sugar, it is 
considered to be galactagogue. 

Gymnema sylvestre R. Br. (see page 336). 

Gynocardia odorata R, Br. (see page 416). 

Hedychium spicatum Ham. ex Smith, 

Vern.— S ans.— /sToZ-Mraifeac/ia/t; Hind.— SiV-rw#;, Kafur kachri; Bomb.— S';*-, SutU^ 
M^r.—Kapwr krachari; Pmj.—Khor. Kachur-kachu, Ban kela, Sheduri, (Bazar root)— 
Kapur kachri; Tam. — Shimai-kich~chilik kishangu. 

The plant grows abundantly in the Punjab and Nepal. The root-stock that is found in 
the bazar is reddish brown in colour with a pungent bitter taste. It is the common ingre- 
dient of ^abir» that is used in India during the 'holi* festival. Medicinally the root stock 
is employed as a stomachic, carminative and bitter tonic. 

Hedyotis adricularia Linn.; see Oldenlandia auricularia K, Schum, 

Helicteres isora Lmn. (see page 340). 

Hemidesmus indicus R. Br. (see page 187). 

Herpeszis MONNiERA H. B, & K.; see Bacopa momieri (Linn.) Pennell 
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Madhuca latipolia (Roxb.) Macbride and M. longifoua (Linn.) Macbride (syn, Bassia 
lati folia Roxb. and B, longifolia Linn, respectively) (see page 356). 

Mallotus philippinensis Muell.-Arg. (see page 358). 

Mel 

Vern. — Sans. & Beng.—Madhu; Hind. & Bomb.— Jifod/ia ; Tam. — Taen; Tel. — Taenu; 
Punj.— SVi^; Kash.— M/iac/t; Malay— - 4 ywmadi?r; Sing.— ; Burm.- Pya-ya. 

Although it has no marked medicinal properties, honey is extensively used in every house- 
hold of India. The honey that is sold in the bazar is derived from tlie honeycomb of several 
species of wild bees. Chemically, honey is mainly a mixture of dextrose and levulose. It is 
a pleasant vehicle for adminstering bitter mixtures for cough and fever especially in children, 

Melaleuca leucadendron Linn. 

Vern. — Hind. — Kayaputi; Beng. — Cajuputte; Bomb. — Kayakuti; Mar. — Cajuputa; Tam. — . 
Kayapute, Kijapuie; Malay.— Kaya putia. 

The plant is a native of Tennaserim, Malay islands and Australia. The leaves yield on 
distillation, a thin, greenish essential oil known as Cajuput oil. A large quantity of the oil 
is imported into Singapore from Java, Manilla and Celebes and other places and thence to 
Calcutta and Bombay. Cajuput oil is a favourte remedy in inflamed and painful joints. The 
oil when taken internally is said to be useful in cholera and diarrhoea but is apt to produce 
inflammation of the kindney. 

Melia azadirachta Linn.; see Asadirachta indica Juss. 

Mentha arvensis Linn, .(see page 196). 

Mimusops elengi Linn. 

Vern.— Sans.— Hind. & Beng.— Bo W; Bomb.— Bom/t; Bun].— Maulsari; 
Tam. — Magilam; Tel. — Vakulamu; Malay — Elengi; U.P. — Maulsari; Uriya — Baulo; M.P. — 
Gholsari; Guz.—Bolsari; Burm.— Khaya; Sing.— M mental. 

This tree is largely cultivated in the Deccan and other parts of India. The astringent 
property of the bark has long been recognised and a decoction prepared from it is used as 
gargle. The seeds are purgative and are sometimes effective as a suppository in children. A 
fatty oil distilled from the seeds is available in Tanjore. 

Moringa oleifera Lam. (syn. M. pterygosperma Gaertn.) (see page 364). 

Moringa pterygosperma Gaertn.; see Jkf. oleifera Lam. 

Musa paradisiaca Linn. var. sapientum Kuntze 

Vern. — Sans. — Kadali, Rambha; Hind., Bomb., Punj. & Guz. — Kela; Beng. — Kala\ 
Tam. — Vazhaip pazham; Tel. — Ariti, Kadali; Sind. — Kewiro; Malay — Vasha; Sing. — Kadali, 
Rambha \ Burm. — Yaihi-lan; Pers. &: Arab. — Mouz, 

The Ij^nana tree is common throughout India. The green tender leaves form an excellent 
cover for denuded surfaces and are extensively used in indigenous surgical practice. The ripe 
fruit is emollient and demulcent and is rich in vitamin content. 

Musa sapientum Linn. ; see M. paradisiaca Linn, var. sapientum Kuntze 

Mylabrxs cichorii Linn, (see page 472), 

Mysica kagi Thunb, 

Vern*— S ans.— Hind., Beng., Bomb. & Sind.— Kayaphul; PunJ,— 
Kaphal, Kaiphal; Tsm.'^Marudampaitai; Ttl—Kaidaryanm; Malay— Afor«/ow/oB; Nepal— 
Kobusi; Cuz»—Karipha!; Arab.— Vmr^VarshUhem^ 
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The plant is found chiefly in West Pakistan and in Simla district. The decoction 
of the bark mixed with ginger and cinnamon is a favourite remedy in chronic bronchitis, 
asthma and catarrhal conditions of the lungs. It is also given in diarrhoea and dysentery 
as an astringent. 

Myristica fragrans Houtt. (see page 200). 


Myristica officinalis Linn. ; see M, fragrans Houtt. page 200. 

Myrsine africana Linn. 

Vern. — Hind. — Chapra; IJ.P.—^Chupra; Punj. — Behrang; Arab.— Bot&aranp. 

This green shrub is found in the Himalayas from Kashmir to Nepal. The fruits are 
used medicinally for their anthelmintic and cathartic properties. 

Nardostachys jatamansi DC. 

Vern. — Sans., Hind. & Beng. — Jatamansi; Botnh.^Balacharea; Tsun.—Jaiamashi; Tel. — 
Jatamamshi; Gnz.—Jatamasi; K'dn.Setamavashi; Malay— /c/oimflwj/it; Sing.— /era mansi; 
Arab. — Sumhulii*l-hind ; Pers. — Sunbuluttib, 

The roots met with in the bazar are really the under-ground stems, having the thickness 
of a goose quill. They possess an aromatic odour and a somewhat bitter taste and should 
always be used fresh. The infusion prepared from the roots has a great reputation in 
spasmodic attacks of hysteria, palpitation of heart and chorea in doses of 1-2 ounces three 
times daily. The powdered root is given in doses of 10-20 grains. 

Naregamia alata W. & A. 

Vern. — Bomb.’-^Pittpapra ; Kdn.^Ncpa-nar{ngu; M^hy-Nela-naregan; God— Trifolio. 

This is known as 'Goanese Ipecacuanha* and is found in Western and Southern India. 
Decoction of the stem and leaves has been used in dysentery with successful result and is 
said to be as effective as ipecacuanha. The root has a pungent aromatic odour and is emetic 
and expectorant; it is useful in chronic bronchitis and helps to expel mucus. 

Nelumbium speciosum Wind.; see Nelumbo nucifera Gaertn. 

Nelumbo nucifera Gaertn. (syn. Nelumbium speciosum Willd.). 

Vern.— S ans. & Bomh.—Kamala-, Uiad—Kanwal; Baig.—Padma-, Tam.— Ambal; Tel.— 
Erra-tamara-veru; Uriya— Porfam ; Pxini.—Kanwal; Sind.— Pabban; Malay— Towaro ; Arab. 
& Ttrs.—Nilufer. 

The lotus is an aquatic herb found everywhere in India. The root, flowers, stalk and 
leaves in the form of infusion are used in fever as refrigerant and diuretic. 


Nicotiana tabacum Linn. 

Vern.— Hind.— Tamo^w; 
Pogaku; Kan.— sappu; 
Tanbak; Pers. — Tanbaku. 


Beng.-Tamak; Bomh.-Tambakhn; Tam.-Pugai-yilay; Tel.- 
Uaiay—Puka yila; Burn.— Saepin; Sing.— Dunga zha\ Arab. 


Tobacco plant is cultivated in Bengal, Burma, Madras and other parts of ^ 
the Turkish tobacco is also cultivated in some parts of Northern India. ” 

b. b..*, 1. of India ™l are 

With pan, or are mixed with molasses to form tamak. uw g 
and nicotiaiune, excessive tobacco smoking gives rise to ch^ic “ ^ 

•nucous membrane, nervous depression and sleeplessness, ecoc , '. 

external appUcation in inflammatory swellings and 

spongy gums and toothache, chewing of tobacco leaf is 



680 


INDIGENOUS DRUGS OF INDIA 


Nigella sativa Linn. 

Vern. — Sans. — Krishna- jir aka; Hind. & Beng. — Kala jira; Bomb. — Kalenjire; Tam. — 
Karm-shirogam ; Tel.—AT alla-jilakra ; K^nr-^Kari-jirigi ; Kash.— T ukm-i-gandna ; Af g.— 
Siyah~daru; Btirm. — Samon-ne; Sing. — Kaluduru; Arab. — Sh-ounis; Pers. — Siyah-danah. 

The seeds possess well-marked carminative and stomachic properties and are used in 
combination with other aromatic substances and bitters. A favourite external application used 
in eczema and pityriasis is composed of bruised seeds 2 ounces, Psoralea corylifolia seeds 
2 ounces, bdellium 2 ounces, coscini radix 2 ounces, sulphur i ounce and cocoanut oil 2 pints. 

OciMUM BAsiLicuM Linn. 

Vern. — Sans. — Munjariki; Hind. — Sahzah, Bohui-ttilsi ; Beng. — Babui tulsi; Punj. — 
Bahnri; Mar. — Sahza; Tam. — Tir nut- pat chi; Tel. — Bhu-iulasi; Malay — Tiru nitru; Uriya — 
Dhala tulasi; Santal— B/iartun; Sind. — Sabajhi; Ardh.—Shahasfaram; Ftrs,-^Firanj-mushk. 

This herb is common throughout India. The seeds contain a large amount of mucilage 
and are demulcent and diuretic. A teaspoonful of the seeds in a glass of water with some 
sugar forms an excellent drink useful in gonorrhoea and cystitis. 

OciMUM SANCTUM Linn. 

Vern. — Sans., Tam. & Tel. — Tulashi; Hind., Beng., Punj. & Bomb. — Tulsi; Guz. — Talasi; 
Kan. — Tulashi-gida; Malay — Krishna-tulsi ; Mar. — Tulasa; Burm. — Lun; Sing. — Muduru-tulla. 

The sacred ‘tulsi* plant is met with in many Hindu houses. The leaves are expectorant 
in chronic cough especially in children and are given sweetened with honey. 

Oldenlandia auricularia K. Schum. (syn. Hedyotis auricularia Linn.) (see page 339). 

Oldenlandia biflora Linn. 

Vern. — Sans. & Beng. — Khetpapra; Hind. — Dcmian-papar; Tel. — Verri nela vemu; Goa — 
Kazuri; Nepal — Piriengo; Sing. — Wal-patpaadagam. 

It is a common plant of India. A decoction of the whole plant, the root, the stem and 
the leaf is used in liver complaints. In chronic malaria, the decoction is said to be a good 
febrifuge. 

Onosma bracteatum Wall. 

Vern. — Hind., Beng. & Tam. — Gaozaban, Shankhahuli, 

This is the ‘gaozaban* that is obtained in most of the bazars of India. The leaves and 
flowers that are sold in the market are heavily adulterated with other varieties. Though 
much applauded by the indigenous practitioners as a tonic and an alterative, according to 
O’Shaughnessy the usefulness of the drug has been overrated. One ounce of ‘gaozaban* in 
a pint of water, boiled for some time forms a useful diuretic and demulcent mixture and 
alleviates thirst and restlessness during fever. 

Operculina turpethum (Linn.) Silva Manso (syn. Ipomoza turpethum R.Br.) (see page 194)* 
Ophelia chirata DC. ; see Swertia chirata Buch.-Ham., page 250. 

Orchis latifolia Linn., O. mascula Linn, and other species. 

Vern.— Hind., Pers. & AigrSalap, Salah; Btng.—Salep misri; Bomb.— ii'a/ww. 

The tuberous roots of these orchids and allied species are sold in the market under the 
name of ‘salep misri*. These roots, finely powdered and boiled with milk, form a nutritious 
article of diet and are given in phthisis, diabetes, chronic diarrhoea and dysentery, 

Oroxylum inbicum Vent 

Vern.— S ans.— .Hind.— Arlu; Beng.^ona; Fmy^-^TMpalang l Bomb.-»- 
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Sauna-assar, Tetu; T&m.—Vanga, Pana; Ttl—Pampam; Vriya.— Pomp onto; Santal— Bana 
halak; Ass^m^Kering ; Nepal^Toft'/Za; C. F.--Tattunm; Buvm.--Kyoung^sha ^ Sing- 
Totilla, ^ , 6 

This tree is common throughout India. The root bark is a common medicine of the 
Hindu materia medica and forms one of the ingredients of *dasamula/ (the compound decoc- 
tion of ten roots) a favourite remedy in diarrhoea and dysentery. In otorrhoea, an oil]^ 
preparation of the root bark with sesamum oil is recommended by Dr. U. C. Datta. The 
powdered bark in 5-^5 SJ**^in doses or as an infusion, has been recommended in rheumatic 
affections. 

OxALIS CORNICULATA Lilin. 

Vern. Sans. Afnlika, Chukrikai Hind. & Heng . — Afnyuli Bomb . — Amhutii Tam. — 
Paliakiri; Tcl. — Pallachinta, Anboti-kura; Punj—Chukha, Amrul; Santal— Tawdi chato- 
marak; Ass2Lm— Cheng eri tenga; IJ.P.—Ambuti; Malay— Po/iyara/a ; Arab.— Hemda. 

The leaves of the plant have been used in fever, dysentery and scurvy. In dysentery, 
the fresh juice of the leaves mixed with honey or sugar is said to be useful. In the Punjab 
and West Pakistan the juice of the whole plant along with onion is applied to remove warts. 

I'AiDKiUA FCETIDA LillU. 

Vf.rn. — Sans . — Prasarani ; Hind. — Gandhali, Somraj, Somaroji; Reng. — Gattdliabhadulici ; 
Assam . — Bedoli sutta; Nepal. — Padebiri; Bomb. — Prasaram; Mar. — Hiranvcl\ Guz. — 
Gandhana ; Tel. — Savirela. 

It is a common climber found in the Himalayas and also in Bengal and Assam. A soup 
prepared from the leaves is considered a good remedy for diarrhoea and dysentery and in 
fact, is given as a household remedy during convalescence from acute illness. The entire plant 
has been used externally for application on rheumatic joints. 

Papaver somniferum Linn, (see page 202). 

Pavonia odorata Wind, 

Vern. — S ans. — Bala, Hrivera; Beiig. & Hind. — Bala; Bomb. — Bala; Mar. — Kala-vala; 
Tam. — Paramutty, Peramutiver; Tel. — Errakuti; Kan. — Balarakkasi-gida, 

The root possesses an aromatic odour and mention is made of it in the Hindu medicine. 
Preparation of the root with ‘bel’ fruit (Aegle fnarmelos) is considered useful in dysentery. 

Pedalium murex Linn. 

Vern.— H ind.— Bara-gokhru; Beng.-Bara-ghokru; \]ny^.--Gokshura; Punj. 
— Gokru kalan; Mar. — Moihe-’gokharu; Guz . — Mothan gokharu; Tam. Peru-nerunji , Tel.— 
Pedda-palleru; Kan. — Anne-galu-gida; Malay — Kathunerinjal; Burm. Sule-gi; Sing. Ati^ 
neranchi ; Arab. — Khasake-kabir ; Pers. — Khasake- kalan. 

The plant grows abundantly on the sea coast of Southern India and Ceylon. The yellow 
flowers when bruised emit a musk-like odour. The leaves when soaked in water will render 
the whole fluid miicilagenous and for this property, it has been advocated m gonorrhoea. An 
extract of the fresh leaves and stem in cold water is an efficient diuretic. About half a pint 
of the infusion taken daily is said to alleviate the burning sensation during micturition in 
gonorrhoea. It has also been tried in nocturnal emissions and impotency. 

Peganum harmala Linn, (see page 368). / 

Pergularia EXTENSA N. E. Br. (syn. Daemia extensa R. Br.). 

Vern.— H ind.— C;/ro«, Sagovani; Beng.-^hhagal-baii-. Tsm.—Veli-parutti-, Tel.— 

^ittupaku; Mar. — Utarani', Guz, — Nagah-dudheli. 
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This plant has been used extensively for its emetic and expectorant properties especially 
in the Bombay Presidency. Powdered leaves in doses of 5-10 grains or a decoction of the 
leaves in 1-2 ounce doses are good expectorants. The juice of Ocimum sanctum and honey 
are sometimes added to the decoction to help the expectorant effects. 

Peucedanum graveolens Linn, (see page 216). 

Phyllanthus emblica Linn.; see Emblica officinalis Gaertn. 

PiCRASMA QUASSioiDEs Btenn. (see page 217). 

PiCRORiiiZA KURROA Royle ex Benth. (see page 181). 

PiMPiNELLA ANisuM Linn, (scc page 219). 

PiNUs LONGiFOLiA Roxb. ; sce P. roxburghii Sargent 

PiNus ROXBURGHii Sargent (syn. P. longifolia Roxb.) and other species (see page 221). 
Piper betle Linn, (see page 371). 

Piper cubeba Linn. /. (sec page 224). 

Piper longum Linn. 

Vern. — S ans. — Pippali; Hind. — Pipal; Sanlal. — Kalli; Btng.-nPipul \ Nepal. — Pipla fnol; 
Punj. — Pipal, Darfilfil; Bomb. — Pipli; Mar. — Pimpli; Guz. — Pipli; Tam. & Tel. — Pipili; 
Kan. — Yippali; Malay. — Lada, Mulagu; Burm. — Peikchin; Sing. — Tippili; Ardh^-Dar-filfil; 
Pers. — Filfildray, Pipal, 

Long pepper is cultivated extensively in many places of Bengal, Assam and Madras. Bengal 
exports large quantities to Bombay and other parts in Northern India. Both the Hindu and 
Mohammedan physicians have used an infusion made from it as carminative, stimulant and 
alterative. It is a stimulant expectorant and can be administered in asthma and chronic 
bronchitis sweetened with sugar or honey. Pepper is largely consumed as an article of spice. 

Piper nigrum Linn. 

Vern. — S ans. — Markka, Hapusha; Hind. — Gulmirch; Beng. — Gol-morich; Kash. — Marts) 
Punj. — Gol-mirich; Guz. & Bbmb.— -ilftn, Kala-miri; Tam.— Tel. — Marichamu; 
Kan. — Mirialu) Burm. — Sa yo mai; Afg. — March) Arab. — Filfiluswud; Pers. — Pilpil. 

Black pepper forms one of the important articles of trade. It is cultivated along the 
western coast of India and that growing in tlie Malabar Coast is considered to be the best. 
Black pepper is stimulant and carminative and has been prescribed in cholera, dyspepsia, 
flatulence, diarrhoea and various gastric ailments. The following combination is used in the 
treatment of cholera : black pepper 20 gr., asafoetida 20 gr., opium 20 gr., made into 12 pills ; 
one pill to be given every hour or every 2 hours. Locally, black pepper with ghee is believed 
to be a useful application for boils, urticaria and other skin diseases. 

PiSTACiA integerrima Stew ex Brandis (see page 377)- 

Plantago ovata Forsk. (see page 379). 

Plumbago injdica Linn. (syn. P, rosea Linn.) (see page 385). 

Plumbago rosea Linn.; see P, indica Linn. 

'll 

Podophyllum emodi Wall.; see P. hexandrum Royle 

Podophyllum hexandrum Royle (syn. P, emodi Wall.) (see page 226). 

Pongamia glabra Vent.; see P, pinnata (Linn.) Merr. > 
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PoNGAMiA piNNATA (Linn.} IVTerr. (syn. jP. Qlohvd Vent.) (see png^e 388). 

POTASSII NITRAS. 

VERN.—Sans. Yava-kshra\ Hind. & Guz. — Shora; Beng. — Mar. — Shora^mitha ; 
Tam. Potti-luppu; Tel. Petluppu; Malay. — Veti-uppa\ Biirm. — Yan-zin) Sing. — Pot’^lunu) 
Arab. — Uhkir; Pers. — Shora, 

The nitre obtained in the bazars is generally impure. For medicinal use, it is dissolved 
in water, strained and recrystallised. Potassium nitrate is a good diuretic and is useful in 
fevers, influenza, measles, smallpox, etc. Inhalation of burning nitre gives great relief in 
asthma and spasmodic cough. 

Premna integrifolia Linn. 

Vern. Sans. Ganikarika; Hind. — Arni, Agetha; Beng. — Ganiari; Uriya. — Aguyahat\ 
Nepal.—GiMm; Garhwal~.Ba^’or^: Aa ; Bomb.— Mar.— CViaman ; Tam.— Mwwwoy; Tel.— 
Ghebu-nelli; Ma,hy— Appel; Burm.-Toung-than-gyee; Si^.—Kartiika. 

It is a common shrub met with in many parts of India especi.al]y along the sea coast. 
The root and the leaves have been mentioned by the old physicians as therapeutically active. 
A decoction of the root (about 4 ounces in a pint of water and boiled for 15 minutes) 
is given in doses of 2 to 4 ounces twice daily as a stomachic and a bitter tonic. The leaves 
have also been used for the same purpose. 

PsiDiuM guajava Linn. 

Vern. — S ans. — Amruta-phalam; Hind. — Amrut; B'eng. — Feyara\ Assam — Madhu riant \ 
Nepal. — Amuk; Punj. — Amrut; Bomb. — Pcrala; Mar. — Jamba; Tam. — Segapu, Koaya; Tel. — 
Jama; Kan. — Sebe; Buvm.’--Malakatbeng ; Arab. — Amrud; Pers.— ^wrMd. 

Guava tree is found throughout India and the fruit is largely eaten. The root, the stem 
bark and the leaves contain a large percentage of tannic acid. Decoction of the leaves make 
a cheap and efficacious gargle for swollen gums and ulceration of the mouth. The root bark 
is an excellent astringent; 2 ounces of the bark in a pint of water boiled down to i pint 
makes an efficient mixture in infantile diarrhoea in doses of i to 2 teaspoonfuls two or 
three times daily. 

Psoralea corylifolia Liim. (see page 391). 

PUNICA GRANATUM Linil. 

Vern. — S ans. — Dadima; Hind. — Anar; Beng. — Dalitn; Punj. — Daru, Jaman; Bbmh.— 
Anara, Dalimha; Tam. — Madalatn; Tel. — Dalimba; Burm. — Sale-bin; Arab. Shajratur 
rumman; Pers. — Darakhte nar. 

The pomegranate is a much prized fruit and its medicinal virtues have been known for 
a long time. The rind of the fruit, the root bark and the juice of the fresh fruit have 
been used medicinally. It has been hailed as almost a specific for tapeworm infection. A 
convenient form of giving it without irritating tlie .stomach is as follows: fresh bark 2 oz., 
water 2 pints, boiled down to i pint and strained. I'wo ounces of the mixture is taken in 
an empty stomach in the morning repeated every half hour till 4 doses arc given. The bowel 
should be later emptied by a dose of castor oil. The remedy is said to expel the head of 
the worms. The astringent property of the bark and rind of the fruit has been made use 
of in the treatment of chronic diarrhoea and dysentery. 

Quercus infectoria Oliv. 

VERN.—Sans.— mnd,--Maiuphal l^asu; Bcng—Majuphal; Bomb.— Jlfat>ha/; 
Tam. — Machakai; Malay. — Majakam; Burm. — Pyintagar-neAhi; Arab. Uffes; Pens. Mazu. 

The commercial galls used in medicine and dyeing are derived from this plant. It is not 
indigenous to India but grows in Greece, Asia Minor, Syria and Persia and is imported into 
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India. In medicine the galls are largely used as astringent and styptic. For external 
application an ointment with vaseline is used; combined with opium they are useful in anal 
fissures and ulcerating haemorrhoids. They have also been used in diarrhoea and dysentery 
and as gargle in stomatitis. 

Rheum emodi Wall, and other species, (see page 233). 

Ricinus communis Linn, (see page 236). 

Rosa damascena Mill, (see page 238). 

Salix caprea Linn. 

Vern. — Hind. & Punj. — Dedmushk; Pushtu — Khwagawala; Arab. — Khilaf; Pers. — 

Bedmishk. 

It is grown in the Punjab and Kashmir. All parts of the plant are available in the 
bazars of North-Western India. JDecoction of the leaves is considered to be a febrifuge 
and the bark and stem have been used as astringent application in piles. An oil distilled 
from the leaves is used for making perfumed waters and as a tonic and aphrodisiac. 

Salvia .^£Gyptiaca Linn. 

Vern. — ^Punj. — Tukhm malanga. 

The plant grows in the plains of Punjab and is used as a cure for eye diseases. The 
seeds are used in diarrhoea, gonorrhoea and haemorrhoids. 

Salvia plebeia R. Br. 

Vern. — Beng. — Bhui-tulsi; Punj. — Sathi; Sind. — Kinro; Bomb. — Kammar-kas (seeds). 

The plant grows all over India. The seeds are used in diarrhoea, gonorrhoea, menorrhagia 
and haemorrhoids. 

Salvia spinosa Linn. 

Vern.— Punj ,’—Kanocha. 

The triangular seeds of this plant are available in the Punjab bazars. When soaked in 
water, they form a thick mucilaginous drink much used in gonorrhoea, and urethritis. 

Santalum album Linn, (see page 241). 

Saraca indica Linn, (see page 401). 

Saussurea lappa Clarke (see page 402). 

SaLLA indica Baker (see page 251). 

SaNDAPSUs officinalis Schott 

Vern. — Sans. — Gaja-pippali, Kari-pippali; Hind. — Gajapipal, Maidah, Bari-pipH; Beng. — 
Gajapipal, Gaj-pipul; Bomb. — Thora-pimpli; Tam. — AtU-tippili; Tel. — Enuga-pippalu, Gaja^ 
pippallu; Santal— Dare jhapak. 

It is a climbing plant growing throughout the plains of India. The sliced and dried 
fruit is obtainable in the bazar and is said to be carminative, tonic and anthelmintic. 

Semecarpus anacardium Linn. /. (see page 407). 

SeSAMUM INDICUM DC 

Vern.— Sans.— Ti/a^ Snehapkala, Tila-iaila (oil), Tilaha (seed) ; Hind. — Til, Tir, Krishna- 
tel, Miiha-tel, Til-Jea-tel; Beng. — Til, Kala til, Sumsum, Chadu til, Rakta til, Sanki til; 
Bomb. — Til, Ted, Kriskm-til, Barik-til, Ashadi^tal (white), Keda katwa (black) Purbia 



COMMON BAZAR MEDICINES 


685 


(red); Punj.-~'A7, Tili, Kunjad; Tiim. —NaNenny (oil), Ycllu-chcddie, Ellu (seed); Tel— 
Nuwu, Nuwulu, Manchinune (oil), Polla nuvvulu (seed) ; Kiimaon — Bhunguru, Til; Santa! — 
Tilmin; Fers.-^Kunjad (seed), Rogluine ktinjad (oil). 

The oil expressed from the seeds is known in the bazar as ‘til’ oil. It is a good substitute 
for olive oil and can be used as an emollient in dressing w'ounds and ulcers. It was previously 
held to be a good application in cutaneous lesions of leprosy. On account of its high mucilage 
content, the leaves are given a high place in the treatment of chronic dysentery. The seeds 
have been u.sed to produce abortion. A hot hip-bath with some bruised seeds in it is said to 
give relief in dysmenorrhoea. 

SiD.\ CORDIFOLTA. Liiiii. (sce page 409). 

S MIL AX CHINA Liiin. 

Vf.rn. — Sans. — Chobachini; Hind., Beng., Punj. & Bomb. — Chobchini, Shuk-china; 
Tam.— Parmpay ; Tel.— PtVa«^i chekka, Gali chekka; Sing.—^China-alla. 

The root is imported from China and is available in the bazar. Decoction of the root 
(2 ounces in a pint of water) after boiling for some time is said to be a good alterative 
and tonic in doses of i ounce thrice daily. 

SoDII BIBORAS 

Vern. — Sans. — Tan-kana; Hind. — Sohaga, Tinkal; Beng. — Sohaga, Suhaga; Bomb. — 
Kuddia-khar, Tankan-khar; Punj. — Sohaga, Tinkar, Tinkal; Tam. — Venkaram, Vengaram; 
Tel. — Velligaram, Elegaram; Pers. — Tinkar iankar; Kash. — Vavut. 

Borax is a common bazar drug and occurs in an impure condition. It can be purified 
by dissolving it in water, straining through cloth and evaporating to dryness. Tlie local 
application of borax i drachm in an ounce of honey or other suitable vehicle, is useful in 
ulceration of mouth and cracks and fissures of tongue. In sore nipple, prickly heat and other 
forms of skin eruptions, it can be advantageously employed. A useful ointment is prepared 
by a combination of the following substances: borax i drachm, sulphur 1 drachm, catechu 
' 1 drachm, ghee i ounce. Doses varying from 10-30 grains are given in prolonged labour, 
disorders of menstruation and other forms of uterine affections. 

Solan UM dulcamara Linn. 

Vern. — Punj. — Ruba barik (=:the leaves). 

Dulcamara grows in the Western Himalayas from Kashmir to Gharwal, but a certain 
quantity is also imported into India from Persia. A decoction of the berries (i to 2 ounces 
in a pint of water) is a suitable diuretic, diaphoretic and alterative mixture. Dose i to 2 ounces. 
It has also been given in syphilis, Icpro.sy, chronic rheumatism and various skin diseases. 

SOLANIJM NIGRUM Linn. 

Vern. — Sans. — Kakamachi ; Hind. — Makoi ; Beng. — Gurkamai, Kakmachi, 7 ulidun ; Bomb. 
—Kamuni, Ghati-, Vvml—Kamhei, Kachmach; Tam.— Mmna-takali-pullum, Manatlak-kali-, 
Tel. — Kanchi-pundu, Kamanchi; Arab. — 'Anb-us-sa'lap. 

The black berries of this plant have been used as diuretic and diaphoretic for a long 
time in heart diseases when attended with swelling of the legs and feet. Freshly prepared 
extract from all portions of the plant, the berries, the leaves and the stem is also used in 
doses of 1-2 drachms. It is said to be effective in cirrhosis of liver. 

SoLANUM TRILOBATUM Linn. 

VERN.—Sans.— /i/arjfea; \Jriy9.—Nabhi-ankuri; Tzm.—Tudavullay; T^X.—Uchchinta, Uste. 

This is a common shrub of Southern India. A decoction of the root and leaves is given 
in consumption. 
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SoLANUM XANTHOCARPUM Schrad. & Wcndl. 

Vern. — Sans. — Kantakari, Nidigdhika; Hind. — Kaieli, Katai; Beng. — Kantakari; Bomb. — 
Bhuringni, Ringni; Punj. — IVarumba, Mahori, Mamoli; Tam. — Cundung katric, Kandan- 
katiiri; Tel. — Pinna mulaka, Vankuda. 

The root is one of the important medicinal ingredients of the Hindu physicians and has 
been recognised for a long time as an effective diuretic, expectorant and febrifuge. A 
decoction of this root with that of Tinospora cordifolia is said to be a tonic in fever and cough. 

Strychnos nux-vomica Linn, (see page 248). 

Strychnos potatorum Linn. /. 

Vern. — Sans. — Kataka, Ambu-prasadu; Hind. — Nirmali, Nelmal, Neimal; Btng.—Nirmali \ 
Bomb. — Nirmali, Gajrah; Punj. — Nirmali; Tam. — Tetan-kottai, Tettian; Tel. — Induga, 
Katakamu, Chettu; Sing. — Ingini. 

This tree is plentiful in Southern India. The seeds rubbed with a little honey and 
camphor are a favourite remedy with the indigenous practitioners in chemosis of the conjunctiva 
and profuse lacrymation. The seeds have been advocated by the Mohammedan physicians in 
chronic dysentery. Dr. Mohideen Sheriff in his Materia Medica of Southern India mentions 
the use of the pulp of the fruit in dysentery as a substitute for ipecacuanha. 

Sulphur 

Vern. — Sans. — Gandhaka; Hind. — Gundhak; Beng. — Gandhak; Punj. — Gandhak, Kibrit, 
Anwlasar, Gogird; Tam. — Gandakam; Tel. — Gandhakam; Pers. — Gangird. 

Sulphur is easily procurable in the bazars of India. The Hindu physicians describe 
four varieties of sulphur — the yellow, the white, the red and the black. The yellow variety is 
preferred for internal administration while the white variety is preferred for external 
application. In many households sulphur is used to disinfect rooms by fumigation. In scabies 
and many other parasitic diseases of the skin, powdered sulphur in i chattack of bland oil 
is an efficient remedy. Internally, sulphur is a mild laxative and in combination with honey 
or milk is frequently prescribed in habitual constipation especially when complicated with piles. ‘ 

Swerta chirata Buch.-Ham. (see page 250). 

Symplocos racemosa Roxb. (see page 413). 

Syzygium cumini (Linn.) Skeels (syn. Eugenia jambolana Lam.). 

Vern. — Sans. — Jamhu, Jambula; Hind. — Jaman, Jam, Phalinda, Jamni phalani, Pharenda, 
Paifnan; Beng. — Jam, Kala-jam; Bomb. — Jambul, Jambudo, Jamburn, Jambudi; Naval, 

Narvel, Nawar, Naga; Tel. — Naredu, Racha-neredu, Pedda-neredu, Nairuri, Nareyr, 
Nasodu, 

The seeds are considered astringent in diarrhoea and dysentery preferably in combination 
with tlie seeds of Mangifera indica (Mango). Powdered seeds are said to diminish the 
quantity of sugar in urine in diabetes. A decoction of the bark has also been used in cases 
of dysentery in combination with cardamom and cinnamon. 

Tamarindus indica Linn. 

Vern. — Sans. — Amlika, Tintrini, Tintili, Ambia; Hind. — Amli, Anbli, Imli, Amlica; Beng. — 
Tentul, Ambli, Tintil; Bomb. — Amli, Ambli, Chints; Punj. — Imli; Tam. — Puli, Puliyam- 
pasham; Tel. — Chintapandu, Asek; Sing. — Siyembela; Pers. — Anbalah; Uriya, — TentulL 

The tamarind tree is common throughout India and has been valued as a medicine from 
remote times. The pulp of the fruit boiled with water and sweetened is a refrigerant, 
carminative and laxative and is much prescribed in febrile affections. The red outer covering 
of the seeds k considered to be a valuable remedy in diarrhoea and dysentery. For this about 
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10 grains of the powdered seeds with equal quantity of cumin seeds and sugar are given 
two or three tiiries daily. In the absence of lemon, tamarind can be used for its antiscorbutic 
properties. The ripe pulp of the fruit is considered to be a very effective laxative in habitual 
constipation and enters into many of the medicines of the Hindu physicians. The leaves 
are astringent and can be used as a gargle or made into a poultice, are applied to inflammatory 
swellings. 

Tamarix galuca Linn. 

Vern. — Sans. — Jhavuka, Shavaka; Hind. & B*eng . — Jhav ihau (galls = bari-main) ; 
Bomb. — JhavnU'jhada, Jhan, Lei, Lai (g 3 \\s=magiya‘main) ; Punj. — Pilchi, Koa, Jhau 
{^\\^=zmahin, bari-mahin) ; Tam. — Atru-sha-vukku, Koia-shavukku; Tel. — Eru-saru, Shiri- 
saru; Fevs.-Shor-gajsi (gaWs^gasmasaj). 

This shrub grows abundantly in India specially along the sandy localities. On its branches 
small tuberculatous galls are produced by puncture by insects. These are globular in shape, 
are about the size of a nutmeg and have a bitter astringent taste. Most of the galls used 
in pharmacopoeial preparations are derived from Oak-galls which is the imi)orted variety. 
The percentage of tannic acid in the Indian galls is large enough for their use in British 
Pharmacopoeia. A strong infusion of the galls is a good astringent gargle in stomatitis and 
sore throat. An infusion of the bark or the galls (4 to 5 ounces in a pint of water) is useful 
in doses of 1-2 ounces, in diarrhoea and dysentery; it is preferably combined with infusion 
of Chiretta. Powdered gall i to 2 drachm, opium i drachm with an ounce of vaseline or 
any non-irritating oil forms an efficacious ointment in ulcerating piles and anal fissure in 
place of the official ‘unguentum gallc cum opio.' 

Taraktogenos kurzii King ; see Hydnocarpus kursii (King) Warb. 


Taraxacum officinale Weber 

Vms.—Pmi.—Dudal. Baran, Kanphul, Dudli, Dudh baithal, Shamuke; Bomh.-Bathur. 

Taraxacum occurs in the temperate Himalayas and to some extent also m the Ootacamund 
Hills. Most of the taraxacum that is used in the preperation of the phymacopoeial drugs 
is imported. The indigenous root is somewhat smaller than the imported variety but is eftcctivc. 
Powdered root in doses of 10-15 grains is believed to be a hepatic stimulant Decoction of 
the root in doses of 1-2 ounces, combined preferably with podophyllum is useful in jaundice, 

hepatitis and indigestion. 


Taxus baccata Linn. 

Vern.— H ind.— r/iMno, Birmi, Zirnub birtni; Bene-— Sugandh, Burmie, Bhirmte 
Barmi (leaves = ; Punj.-B.Vwi, Tung, Barma. Rikhat. Ihona (leaves -b.rmi), 

Khasia-Dinffjab/e/i; Kumaon— TWr. Thuner, Gollu; Kash.-lmg, Sungal. toshl, 
Chatung. 

It is a large tree sometimes attaining a height of about 100 feet growing in the 
Himalayas, upper Burma and the Khasia Hills. To the leaves has been “ 2 " CrE 
somewhat simUar to Digitalis. The leaves are availaWe in most of ‘“J' VL hvsS 
India and are used as sedative and emmenagogue. They are 0 constitute the 

epilepsy and nervousness. According to Dymock the leaves,^ o som , 

■talisapatra’ (Abtes webbiana) of the Sanskrit writers, but this seems doubtful. 


Terminalia arjuna W. & A. (see page 421). 


Terminalia belerica Roxb. 

Vern -S ans -FibWtaH Vipitakaha, Akasha. Bahira ; Hmd.-Blmra. Bahera. Behra 
Sagona, B harlot Buhura; Beng.-Bohera, Baheri. 

Bahera, Birha, Balela, Bayrah ; Bomb.— Behara, Behada, e ^ Saawan Beda Yeheia 

Telia, GaHng, Yel, Behedm. Behasa; Max.-Bherda. Baheda, Bahera. Sagwan, Beda. reneia 
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behada; Tam. — Tani, Thani, Kattu elupay, Tanrik-kay, Tandi tonda, Chattu-elupa, Tamkai, 
Vallai-murdu, Tanikoi; Tel. — Tani, Tandi, Thandra, Thana, Tadi, Katthu-olupoe, Tandra 
kaya, Bahadrha. 

Myrobalan is common throughout India. Two forms occur in the bazars, one being 
twice the size of the other. In the Hindu medicine 7 *. belerica was largely used in combination 
with Emblica officinalis and T. chebula in diseases of the liver and gastro-intestinal tract. The 
unripe fruit acts as a laxative and the dried ripe fruit as an astringent. 

Terminalia chebula Retz. 

Vern. — S ans. — Haritaki, Abhaya, Pathya; Hind. — Har, Harara (tree), Har, Pile-har, 
Bal-har, Zangihar, Kalehar (fruit); Beng. — Haritaki, Hora; Punj. — Har, Harrar, Hurh, 
Halela (tree), Har (fruit) ; Bomb. — Hirda, Harda, Har, Hirada, Bala hirade, Harle, Pilo- 
harle, Hardi; Tam. — Kada kai, Kaduk-kay (tree), Kaduk-kay, Kaduk-kaypinji (fruit) ; Tel. — 
Karaka, Kadukar, Kurka (tree), Karakkaya, Pinda karakkay (fruit). 

The bazar myrobalans have a pale buff colour, are oval in shape and have longitudinal 
ridges on the surface. They are composed of dry pulp with a stone-like kernel inside. The 
taste is astringent. Myrobalans are mild and efficient laxative. The following preparation is 
generally used as a household remedy : bruised myrobalans 6 in number, cloves i drachm, water 
10 oz., boiled for ten minutes and strained. The dose should be administered early in the 
morning. Owing to the large amount of gallic acid the myrobalans contain, they can be 
used externally as a local application in chronic ulcers and wounds or as a gargle in stomatitis. 

Thespesia populnea Soland. ex Corr. 

Vern. — S ans. — Gardha-bhanda, Parisa; Hind. — Parsipu, Pipal, Porush, Bhendi; Beng. — 
Pares pipal, Palas pipal, Potash; Punj. — Paras pipal; Bomh.— Bhendi, Palas piplo, Parsipu, 
Ran-bhendi, Parsachajhada; Tam. — Purasha, Purvarasam, Puarasu, Pur sung, Boris; Tel. — 
Gangarenu, Gangaravi, Muniganga ravi. 

This tree grows along the .sea coast of India and is cultivated to some extent in Madras, 
The leaves mixed with some bland oil are a favourite remedy in inflammatory swellings. 
The juice of the fruit is mentioned by Ainslic to be employed in various skin diseases si)ecially 
in what is called ‘Malabar itch’. 

Thevetia nepiifolia Juss.; see T. peruviana (Pers.) Merr. 

Thevetia peruviana (Pers.) Merr. (T. neriifolia Juss. and Cerbera thevetia Linn.) 
(see page 425). 

Tinospora cordifolia Miers. (see page 426). 

Trachyspermum ammi (Linn.) Sprague (syn. Carum copticum Bciith. & Hook. /.) 
(see page 93). 

Tribulus terrestris Linn, (see page 430). 

Trichosanthes cucumerina Linn. 

Vern, — Sans. — Patola; Hind. — Jangli-chi-chonda; Beng.-— Banpatol ; Punj. — Gwal, Kakri; 
Bomb. — Jangli-padavala, Ran-parul, Kadu-padavala, Ranachapadavali, Patola; Tam. — Kattup- 
pepudal, Pudel; Tcl-—Adavipotla, Patolamu, Cheti-potla, 

Trichosanthes dioica Roxb. 

Vern. — Sans.— ^Pato/a ; Hind. — Parvar, Palval; Beng. — Potol; Punj. — Paiwal; Bomb.— 
Poiala; Td^m.-^Komhu-pudalai; T!t\.--Kommu-potla, 

The fruit of the species ‘patola’ is described by the Sanskrit writers as febrifuge, laxative 
and antibilious. In Bengal the fruit of T. dioica is considered to be the ‘patola’ of the Hindu 
physicians. The juice of the leaves and the fruit is mentioned as a cholagogue and aperient. 
The root is a drastic purgative. ^ 
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Tylophoba ASTHMATICA W. & A. ; see T. indica (Burm. /.) Merr. 

Tylophora indica (Btinn. /.) Merr. (syn. T. asthmatica W. & A.). 

Vern.— Hind.— /angK Antamul; Beng.-Anto-mul ; Bomh.—Pitmari, Kharaki- 

rasna, Anthamul, Pitakari; Tam. — Nach-churuppan, Nanjamurich-cl%an, Nay-palai; Tel.— 
Verri-pala, Kukka-pala, 

The plant is very commonly met with in low and sandy localities. It has been used 
extensively in indigenous medicine and for this purpose the root and the leaves are preferred. 
The root has attached to it many tender fibrils, sometimes about 20 in number. Ten to fifteen 
grains of the dried leaves or root 2-3 limes daily are said to be useful in dysentery. It is 
also useful as an expectorant in chronic bronchitis, 

Uncaria gambir (Hunter) Roxb. 

Vern.— Hind.-~iCat/j kutha-, Bbmb.— C/iwat kaiha\ Ttl-^Ankudu kurra; Malay—C;^* mbfr. 
Gambir is an extract from the stem and leaves of I/, gambir. It is imported into the 
markets of India from Java, Sumatra, Penang and Singapore. It is known as 'pale catechu’ 
to distinguish it from Acacia catechu which is indigenous to India. All the preparations 
of catechu in the British Pharmacopoeia are derived from this imported source. It has a 
bitter astringent taste and is a well-known local astringent. The officinal tincture diluted 
with water can be used as a gargle in sore throat, stomatitis, etc. Internally, in combination 
with chalk, kino and opium, it is a useful preparation in diarrhoea and cholera. 

Urginea indica Kunth (see page 251). 

Valeriana wallichii DC. (see page 253). 

Vateria indica Linn. 

Vern. — Hind. — Sufed-damar, Kahruba; Eeng. — Chundrus; Bomb. — Roil; Tam. — Vellai- 
kunrikam, Vellai-damar, Velli kundriewn, Painipishin, Vellai-kungiliyam, Dhup maram; Tel. — 
Dupa-damaru, Telia damaru, Dupada; Malay — Payana, Vella-kunturukkam, Painipasha, Vella 
kondrikam. 

The resin from V. indica is white ^dammar’ ; the black variety is obtained from Canarium 
strictim. The re.sin forms a good emollient for plasters and ointment basis. The oil obtained 
from the seeds is a reputable local application in chronic rheumatic inflammation of the joints. 

Vernonia anthelmintica Willd, ; see Centratherum anthelminticimi (Willd.) Kuntze 

Viola odorata Linn. 

Vern. — ^Hind. — Banafshah; Bcng. — Banosa; Bomb. — Bonafshah, Baga banosa, Banaphsa; 
Tam. — Vayileitu. 

The flowers and the root of V. odorata are known in the bazar as ‘banafshah*. It is met 
with in Kashmir at an altitude of about 5000 feet from where it is brought to the plains and 
is sold as a valuable remedy in various ailments. It is considered to be a diuretic, diaphoretic 
and aperient. An emetic principle named violin was isolated from it, but O Shaughnessy found 
fbe drug ineffective in dysentery. Mohideen Sheriff advocated the use of the drug in fever 
to allay the distressing symptoms. An infusion (2 drachms of the flower in a pint of warm 
water) is given as a cooling mixture in fever in doses of 1-2 ounces. 

ViTEx NEGUNDO Linn. 

Vern. — SeLns.’-Sveta-surasa, Vrikshaha, Nirgmdi; l[iin±—Sanbhalu, Nirgandi, Nisinda, 
Sambhalu; Btug.-^Nishinda, Samalu, Nirgmdi; Punj.— Murwan, Maura, Banna, 
^orbanna, Swanjan, Matva, Atnalu (root & leaves), Bari (fruit) ; Bomb. Nirgundi, Katri, 
^hiwari, Nisinda, Nargunda, Lingur, Nirgur; Tzm.-^Vellai-noch-chi, Nochchi; Tel—re/Zo- 
vavilt, VavUi, Nalla-vavili 
87 
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Vm FEDUNCULABIS WilL (stt page 435), 

VlTEX TRIFOLU Lintl. 

VERt!.—Sim.—Surasa’vrikshahaj Jala-nirgundi‘, B.mi.—Pani-ki-sanhhalu, Sufed-satibhalu; 
Beng.— Tvia.—Nir-noch-chi, Sfuru-noch-cki; Tel—Niru-vavili, ShimavUi. 

V.negundo and V. irifolia are both common bazar drugs and the properties are considered 
to be similar. The leaves are heated and are applied to painful and rheumatic swellings. 
Macerated leaves made into a paste with water are given as a cooling application on the 
forehead in headache. 

Vms QUADHANGULAMs Wall.; see Cissus qmdrangularis Linn. 

WwGHTU ANTOYSENTEMCA Garh. (syn. Holarrhena antidysenterica Wall.) (see page 342). 
ZinGbeb (wnaNALE Rose, (see page 255). 



ADDENDUM 


A good amount of work on Indian medicinal plants has appeared in different journals since 
the manuscript was sent to the press. This has been incorporated below. 


Abroma angusta Linn. 

The roots contain some alkaloidal bases, reducing sugars and some 
phytosterols. Glycosides have not been found. An alkaloid, abromine and a 
phytosterol have been isolated. (Srivastava, G. P. and Basu, N. K., 1956, Indian 
I. Pharm., 18, 472). 

Acacia berlandieii Benth. 

The plant contains a toxic principle. The compound is identified as «-methyl 
|9-phcnylethylamine. (Camp, B. J. and Lyman, C. M. 1956, Amer. Pharm. Ass., 
45, 719). 

Acorns calamus Linn. 

The alcoholic extracts of the plant has been shown to possess sedative and 
analgesic properties; it causes a moderate depression in the blood pressure and 
respiration. The water-soluble fraction of the dealcoholized extract produced a 
relaxation of isolated intestines and negative inotropic action on frog’s heart. 
Antiepileptic activity was not present. The insecticidal activity of solvent extracts 
and steam volatile principle of the rhizomes of A. calamus against the common 
house flies is quite marked. The insecticidal activity of the oil and the extract 
appears to be due to the presence of the transisomer of asarone. (Agarwal, S. L., 
Dandiya, P.C., Singh, K. P. and Aroa, R. B,, 1956, /. Amer. Pharm. Ass., 45, 
655; Dixit, R. S., Perti, S. L. and Ranganathan, S. K., 1956, 7. Sci. Industr. Res., 
15C, 16). 

Adhatoda vasdea Nees. 

The seeds of the plant contain 25.8 per cent, of a deep yellow oil containing 
glycerides of arachidic 3.1, behenic 11.2, lignoceric 10.7, cerotic 5.0, oleic 49.9, and 
linoleic 12.3 per cent, and ^-sitosterol. (Handa, K. L., Ishwar Chandra and 
Vasudev, 1956, 7. Sci. Industr. Res., ISB, 612). 

Aglala odorotissima Blume. 

The essential oil from the seeds contains aromadendrene as the chief 
constituent, cineol, a-terpinene, citral and a sesquiterpene. (Baslas, K. K., 1955, 
7. Ind. Chem. Soc., 32, 445). 

Ailantihns malabarica DC. 

A crystal line steroid designated as malanthin, has been isolated from the bark 
of this plant. A tentative partial structure has been assigned to malanthin on 
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the basis of its ultraviolet and infra red absorption spectra and other data. 
(Rastogi, R. P. and Dhar, M. L., 1957, /. Sci. Industr., Res., 16B, 74). 

Albizzia amara Boivin. 

The fixed oil from the seeds of this plant contains myristic acid 1.53, palmitic 
acid 7.60, stearic acid 4.30, arachidic acid 2.17, behenic acid 0.58, lignoceric acid 
0.43, oleic acid 31.34, and linoleic acid 45.55 per cent* The unsaponifiable 
fraction was found to contain jS-sitosterol. The oil is a semi-drying oil. (Ishwar 
Chandra, Sud, R. P. and Handa, K. L., 1956, I. Sci. Industr. Res., 15B, 196). 

Anamirta cocculus (Linn.) W. & A. 

Fatty acids of the seed fat obtained from the plant consist of palmitic 6.1, 
stearic 47.5, oleic 43.3 and linoleic 3.12 per cent. The glyceride composition of 
the fat as determined by the acetone permanganate oxidation method is: tri- 
saturated (GSa) 9.77 per cent; disaturated mono-unsaturated (GS 2 U) 41.55 per- 
cent; mono-saturated di-unsaturated (GSU 2 ) 48.78 per cent, and tri-unsaturated 
(GUs) nil. The unsaponifiable matter from the fat contains sitosterol. (Kasturi, 
T. R. and Iyer, B. H., 1954, /. Ind. Chem. Soc., 31, 623). 

Anethum graveolens (Dill). 

The plant, originally a native of Southern Europe, is an annual herb cultivated 
on commercial scale in Germany and the Netherlands, and on a smaller scale in 
England. It is not found in India, but an allied plant, Anethum sowa, containing 
3 to 3.5 per cent, of an essential oil and having different physico-chemical pro- 
perties and constitutents, is cultivated as a winter crop in many parts of India. 
Dill oil is extensively used in medicine in the treatment of a large variety of gastro- 
intestinal disorders particularly in infants. As the Indian dill oil, derived from 
Anethum sowa, lacks carvone and is not medicinally effective, large quantities 
of foreign dill oil are annually imported from abroad. In order to introduce this 
plant into India, seeds were obtained through the courtesy of Dr. W. O. James 
of Oxford University and sown broadcast in well prepared beds in November. 
The seeds germinated in two week’s time and the plants bore flowers by the end 
of February. The crop was harvested in the month of April. Seeds collected 
from acclimatised plants were again sown and the cultivation considerably 
extended. 

Cultivation. — ^Although a plant of temperate climate, dill can also be 
cultivated in the plains of northern India as a winter crop. It shows best growth 
on fertile loamy soil dressed with farmyard manure. It has been observed that 
the plants grown from seeds sown broadcast or in rows show more vigorous 
growth than the plants raised from the seed first sown in the nursery and later 
transplanted in the field. Fertilizers such as chillian nitrate, superphosphate and 
lime have been observed to produce an adverse effect on the growth of the plants. 
In cooler climates the seed is sown early in spring and the seed matures in the 
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following autumn in September or October, In the plains, where the summers 
are very hot, the seed is sown in September and the fruit matures in April when 
the crop is harvested. The seed should be sown in rows 1 to 2 ft. apart. The 
plants should be thinned out when 3 in. high, leaving a distance of 6 to 15 inches 
between plants in the row. A better seed crop is obtained if the plants are not 
too crowded. The best method of harvesting the crop is to mow the plants when 
the earliest seed is ripe. In the dry weather, this should perferably be done 
early in the morning when the plants are damp with dew. The harvested material 
should be left in the field in cocks to dry before the seed is threshed out. 

Observations made on the plants grown in our experimental stations in 
Jammu and Kashmir show that dill can profitably be grown in this area as com- 
mercial crop. It yields nearly 2.5 to 3.0 per cent, of dill oil containing 50 to 62 per 
cent, corvorie, which is up to the official standards laid down in Pharmacopoeias. 
The yield on an average is 400 lb. of seed per acre. The yield and quality of 
the oil obtained here compares well with those obtained in England and Hungary. 
Dill has got very well acclimatised in this region and can be grown as a summer 
crop in Kashmir Province and as winter crop in Jammu Province. Its cultiva- 
tion is being extended on a large scale in the drug farms and it is hoped that a 
substantial part of the country's requirement of dill will be met from the pro- 
duction in this area, (Handa, K. L., Hct Singh, Sobti, S. N., 1955 Indian /. 
Pharm., 17, 256). 

Anisochilus carnosus Wall. 

The essential oil from the leaves and stem of this plant though possessing 
in vitro antihistaminic activity, does not inhibit the anaphylactic response of the 
sensitized guinea-pig uterus to egg white; the oil diminishes spontaneous move- 
ments, causes relaxation of the intestinal musculature and completely inhibits the 
contracture due to the antigenic stimulation of the sensitized ileum. The possibility 
of this oil being useful to relieve the intestinal manifestations of allergy is sugges- 
ted. (Sirsi, M. and Rama Rao, R., 1956, Indian J. Med. Res., 44, 283). 

Asteracaatha longifolia Nees and Strobilanthes auriculatus Nees 

Lupcol has been isolated from the roots of Asteracaniha longifolia and 
Strobilanthes auriculatus. Hcntriacontanc has been isolated from the leaves of 
the former. (Govindachari, T. R., Nagarajan, K. and Pai, B. R., 1957, /. Sci. 
Industr. Res., 16B, 72). 

Bninella vulgaris Linn. 

The essential oil from this plant consists mainly of cf-camphor and d-fenchone 
and traces of fenchyl alcohol. (Baslas, K. K., 1955, 7. Ind. Chem. Soc., 32, 228). 

Caesalpinia digyna Rottle. 

The pods are rich in tannins and contain a phenolic substance vakerin. 
(Chaudhry, G, R., Sharma, V. N. and Dhar, M. L., 1954, 7. Sci. Industr. Res., 
13B, 147). 
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Calophyllum inophyllttm Linn. 

A lactone, calophyllolide, a related acid, calophyllic acid, a new polyene acid, 
inophyllic acid, and an essential oil fraction have been isolated from the non- 
glyceridic portion of the oil obtained from the nuts of C. inophyllum Linn. 
Inophyllic acid has also been found to be present in the stem bark of the plant. 
(Mitra, C, 1957, /. Sci. Indutr. Res., 16B, 120). 

Cassia fistula Linn. 

The aqueous extract of the pulp of Cassia fistula exhibited a slightly lower 
antibacterial activity than its dealcoholized extracts as observed by the inhibition 
of tlie growth of Micrococcus pyogenes var aureus, Micrococcus pyogenes var. 
albus, Micrococcuc citreus, Corynebacterium diphtheriae, Bacillus megatherium, 
Salmonella typhi. Salmonella paratyphi. Salmonella schottmulleri and Escherichia 
coll (Patel, R. P., and Patel, K. C., 1956, Indian J. Pharm., 18, 107). 

Centella asiatica (Linn.) Urban 

The alcoholic extract of the plant on investigation gave triterpenic constituent, 
indocentoic acid, which appears to be isomeric with centoic acid isolated from the 
Ceylonese variety. The plant from Ceylon has been found to contains salts, sugars, 
essential oils and a nitrogen and sulphur-containing pectin. The most characteristic 
components are, however, three polyhydroxy triterpenic acids, viz., centic, centoic 
and centellic acids, and a water-soluble glycoside, centelloside, the aglycone of 
which is identical with centellic acid. (Bhattacharyya, S. C., 1956, /. Ind, Chem. 
Soc., 33, 579, 893). 

Cerbera odoUam Gaertn. 

The seed kernel of Cebera odollam Gaertn. on extraction with solvents and 
fractionation yields a number of crystalline and amorphous glycosides. The 
principal crystalline glycosides have been identified as cerberin, neriifolin and 
thevetin from their properties and also by direct comparison with glycosides 
obtained from Thevetia neriifolia Juss. (Rangaswami, S. and Venkata Rao, 
E., 1957, /. Scl IndustK Res., 16B, 209). 

Chettdonium majus Linn. 

The supraterranean parts of this plant yielded 0.11 per cent, of rf/-tetra- 
hydrocoptisine as the dominant alkaloid with smaller quantities of chelidonine atid 
protopine. (Bandelin, F. J. and Malesh, W., 1956, J, Amer. Pharm. Ass., 45, 
702). 

Chonemorhpa macrophylla G. Don. 

The root bark contains 3.03 per cent, of total alkaloids consisting mainly of 
chonemorphine, a saturated, quarternary alkaloid, a neutral amorphous substance, 
an acid resin and unsaponifiable matter. (Das, K. G. and Pillay, P. P., 1954, 
/. Scl Industr. Res., 13B, 602). 
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Cissaanpelos pareira Linn. 

The roots of Cissampelos pareira from Kashmir yields two alkaloids, hayatin 
and hayatinin and d-quercitol. The roots of plants from Pilibhit (U.P.) however, 
contain hayatin and /-bebeerine, but no hayatinin or d-quercitol. Both samples 
give an essential oil and a sterol. The methiodide of hayatin has been found to 
possess powerful neuromuscular blocking property comparable to that of 
c/-tubocurarine chloride. The propagation of this plant by root cuttings has been 
successfully tried. (Bhattacharji, S., Sharma, V. N. and Dhar, M. L., 1956, 
/. Set. Industr. Res., 15B, 363; Srivastava, G. S., 1956, Set. & Cul, 21, 601). 

Citmllus colocynthis Schrad. 

From the juice of bitter apples <»-elaterin, citrulluin, citrulluen and citrulluic 
acid have been isolated. (Siddiqui, R. IT., Siddiqui, I. R. and Muhammad, S., 
1955, J. Ind. Chem. Soe., 32, 669). 

Coreopsis tinctoria Nutt. 

The ray flowers of the plant contain crystals of two anthochlor pigments. 

( Shimokoriyama, M., 1957, /. Amer. Chem. Soe., 79, 214). 

Crataeva religiosa Hook f. & Thoms, non Forst. /. 

Two colourless crystalline products, one of which is identical with lupcol 
and a small quantity of ;8-sitosterol have been isolated from the stem bark. 
(Bhandari, P. R. and Bose, J. I.., 1954, 7. Set. Industr. Res., 13B, 773). 

Crinum defixum Ker-Gawl. 

A crystalline substance has been isolated from the seeds of this plant and 
identified as lycorine. (Rangaswami, S. and Venkata Rao, E., 1955, Indian J. 
Pharm. 17, 140). 

Crinum latifolium Linn . 

A crystalline lycorine like substance, has been isolated from the seeds. 
Lycorine has also been isolated from the bulbs of C. defixum. (Rangaswami, S. 
and Suryanarayana, M., 1955, Indian J. Pharm., 17, 229; Rangaswami, S. and 
Venkata Rao, E., 1955, Curr. Sei., 24, 25). 

Crotalaria juncea Linn. 

The seeds of the plant by ethanolic extraction, give riddelline, seneciphylline 
and senecionine by subsequent methanolic extraction. A new alkaloid designated 
as jimceine has also been obtained together with trichodesmine an alkaloid which 
has previously been isolated from Triehodesma ineanum. An optically inactive 
amino add, identified as jff-hydroxy-N-methyl-DL-norvaline A is also present. 
(Adains, R. and. Gianturco, M., 1956, 7. Amer. Chem. Soe., 78, 1919). 
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Cucurbita pepo Linn. 

The seeds of the plant yield an oil containing glycerides of palmitic add 9.5, 
stearic acid 7.93, oleic acid 38.99 and linoleic acid 43.49 per cent. (Narayana- 
murthy, N. L. and Iyer, B. H., 1954, Indian /. Pharm., 16, 148). 

Curcuma longa Linn. 

Sodium curcuniinate, the sodium salt of the pigment curcumin, isolated from 
Curcuma longa, has been found to be an active choleretic, inducing nearly 100 per 
cent, increase of bile production in anaesthetized dogs, in doses non-toxic to the 
animal. The essential oil and some of its fractional distillates also induce 
choleresis but to a lesser extent than the pigment (Ramprasad, C. and Sirsi, M., 
1956, /. Sci. Industr, Res., 15C, 262). 

Digitalis lanata Ehrh. 

Kashmir grown leaves yields pure ^-acetyl- digoxin and tigonin. (Ranga- 
swami, S., Subramanian, S. and Venkata Rao, E., 1955, Indian J. Pharm., 17, 253; 
Kicr, L. and Gisvold., O., 1956, /. Amer. Pharm., Asso., 45, 581). 

Dioscorea deltoidea Wall. 

Cortisone, a recently discovered sterioid hormone has proved of great value 
in the treatment of a large variety of diseases, particularly in rheumatic diseases, 
certain opthalmic disorders, allergic states and in idiopathic thrombocytopenic 
purpura. Cortisone is prepared commercially by partial synthesis of bile acids 
(deoxycholic acid) from ox bile and these are still the principal sources. The 
supply from this source is naturally limited. Cortisone can now be prepared by 
partial synthesis from naturally occurring plant steroids which are available in 
sufficient quantity and could be used as starting material for building up the 
molecule of cortisone. For the last many years, a search for a cheaper and 
potentially unlimited plant source of a suitable raw material for the production 
of cortisone has been going on. Sarmentogenin the cardiac aglycone from the 
seeds of African Strophanthus sarmentosus attracted the attention of scientists. 
As the percentage of aglycone present was very small, attempts to use it for 
the large-scale commercial production of cortisone were not very successful. 
Hecogenin, present in the Agave and Sisa plants has also been tried as the starting 
material for this purpose. Among the various raw materials suggested from 
time to time for the preparation of cortisone, steroid sapogenins appear to be 
the best and the most suitable starting materials. Recently, diosgenin derived 
from various species of Dioscorea has come into use. Talcing into consideration 
various factors such as availability, ease of conversion, etc., diosgenin appears to 
be the best starting material for the preparation of cortisone and other steriod 
harmones. Diosgenin is the principal sapogenin of the glycoside (saponin) of 
the yams of plants belonging to the family Dioscoreaceae. Hooker reported 
25 species of Dioscorea growing in India. Chakravarti and co-workers investi- 
gated 19 species out of these, and found that the tubers of D. deltoidea and 
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D. praseri contain an exceptionally high percentage of sapogenin, i.e., 3.33 per 
cent, and 2.1 per cent, respectively. 

D.pr<^eri is indigenous to the E. Himalayas and grows wild in Bengal, 
Assam, Sikkim and Bhutan. D. deltoidea grows wild in the N.-W. Himalayas 
and commonly occurs in the foot-hill areas of Jammu and Kashmir State. It is 
known in Punjab as ‘Kitra’ and in Kashmir as ‘Krish’ being used locally for 
washing wool and hair and for killing lice. It grows in Gulmarg and Pahalgam 
in Kashmir and at Katra, Reasi, Batote, Sanasar and Bhadrawah in Jammu 
Province. Ishwar Chander and co-workers studied the plants growing in the 
different parts of the State observed that the best quality of D. deltoidea contain- 
ing upto 4.8 per cent, of diosgenin are found in wild state in the Katra and 
Pahalgam areas of Jammu and Kashmir State. The best period for collection 
was found to be in the months (Jan.-April) when the tubers are dormant and 
the aerial portion of the plant has withered. 

Cultivation. — ^The tubers from wild plants from Katra were collected and 
propagated in our Field Research Stations at Jammu (900 ft.) and Katra 
(3,000ft.). Propagation was carried out by putting the sprouting buds of the 
rhizomes in prepared soil, (March-April) in the rainy season (July- August). 
The plant prefers light sandy loam and a warm temperate climate which permits 
a long growing season. The soil is best manured with old well-rotted leaf mould 
before planting. Plants should be put in at a distance of one foot in rows 2 ft. 
apart. These are provided with support of sticks on which the vines can climb. The 
plant raised in spring and rainy season at both the localities progressed best and 
rhizomes weighing between 7 and 10 ounces were obtained after 12 months of 
growth. The plants flower earlier in spring at lower altitudes such as that of 
Jammu. At higher altitudes, in Kashmir the plant flowers in June-July and 
bears fruit in September-October. The plant can also be propagated by stem 
cuttings. • New wood, which will not wilt, is divided into single node cuttings, 
consisting of a leaf with the axillary bud and a short portion of the stem. The 
cuttings are placed in coarse sand and watered immediately ; they are shaded 
and protected from the direct sun. In about three weeks time the rooted cuttings 
are produced, which are then planted in the field. The tubers from one year old 
plants showed 3.6 per cent, diosgenin, and this is expected to increase progressively 
with the maturity of the plants. (Barua, A. K., (Mrs.) Chakravarti, D. and 
Chakravarti, R. N., 1956, /. Ind. Chem, Soc,, 33, 799 ; Ishwar Chandar, Handa, 
K. L. and Kapoor, L. D., Indian /. Pharm., 1955, 17, 142). 

EcUpta kdba Hassk. 

It contains wedelolactone. (Govindachari, T. R., Nagarajan, K., and Pai, 
B. R., 1956, /. Scl Industr. Res., ISB, 664). 

Bntada scandens Benth. 

It contains a sulphur containing glycoside, saponins A and B which ^ve 
sugar, glucose, galactose, xylose and arabinose. (Rangaswami, S., and Subba 

88 
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Rao, V., 1954, Indian J. Pharm., 16, 152 ; Datta, N. L., 1954, /. Scl Industr. Res,, 
13B, 672). 

Erechtites hieracifolia Rafin ex DC. and Senecio jacobaea Linn. 

The alkaloid hieracifoline, isolated by Manske from Erechtites hieracifolia, 
is a mixture. By employing a partition chromatographic procedure the two com- 
pounds, namely, senecionine and seneciphylline, were separated. From the 
alkaloid ‘jacobine’ isolated by Manske from Senecio jacobaea, senecionine, seneci- 
phylline and a third alkaloid which is identical with Bradbury’s and Culvennor’s 
jacobine were obtained. These three components in different ratios were present 
in a sample of Senecio jacobaea Linn, of Norwegian origin. (Adams, R., and 
Gianturco, M., 1956, /. Amer. Chem. Soc., 78, 398). 

Euphorbia acanlis Roxb. 

The roots of the plant contain a sterol and two neutral crystalline substances 
myricyl alcohol and a sterol glycoside. (Khanna, N. M., 1954, Indian /. Pharm. 
16, 110). 

Olycyrrhiza glabra Linn. 

Glyc 3 Trhiza has been successfully raised in Jammu and Kashmir and the 
roots obtained from the cultivated plant show good percentage of active principle. 
The drug produced came up to the official standards. (Kapoor, L. D., Handa, 
K. L., and Tej Singh, 1955, Indian /. Pharm., 17, 231). 

Hemidesmus indicus R.Br. 

The plant contains /3-sitosterol. (Chatterjee, R. C. and Bhattacharyya, B. K., 
1955, /. Ind. Chem. Soc., 32, 485). 

Hyoscyamus muficus Linn. 

The plant contains besides hyoscyamine and atropine 0.02 per cent, hyoscine 
and a large amount of potassium ^loride. (Handa, K. L. and Abrol, H. L., 1954, 
/. Sci. Industr. Res., 13B, 221). 

Jatropha glandulUera Roxb. 

The bark contains three substances one of which is glucose. The seed oil 
contains myristic acid 2.338, palmitic acid 14.5, stearic acid 5.972, oleic acid 34.19, 
and linoleic acid 43.0 per cent, in terms of methylesters. It obeys the rule of 
even distribution. (Sheth, M. C. and Desai, C. M., 1954, Sci & Cult, 20, 243; 
Sheth, M. C. and Desai, C. M., 1954, /. Ind. Chem. Soc., 31, 407). 

Lawsonia inermis Linn. 

The essential oil from the flowers of this plant contain «-ionone and jS-ionone 
as the chief components. (Baslas, K. K., 1954, /. Ind. Chem. Soc., 31, 70S). 
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Lufla aegyptiaca Mill. 

The powdered seeds contain a bitter substance amarin. (Rangaswami, S. and 
Sambamurthy, K., 1954, Indian J. Pharm., 16, 225). 

Melodinus monogynus Roxb. 

A bitter ^-glycoside and two sterols have been isolated. The bitter glycoside 
melodin yields on hydrolysis agluconc, melodinidin. ( Chatter ji, S. K., Sharma, 
V. N. and Dhar, M. L., 1954, /. Sci. Industr. Res., 13B, 546). 

Mentha arvensis Linn. 

Oil of peppermint produced in the United Kingdom is obtained by steam 
distillation of the flowering herb of Mentha piperita Linn. This grows in Europe 
and is now being cultivated in England, America, Russia and many other parts 
of the world, Japanese and Chinese peppermint oils are obtained from Mentha 
arvensis. This plant is known botanically in Japan as Mentha arvensis Linn., 
subsp. haplocaly Briquet var. piperascens Homes. The plant is extensively culti- 
vated in Japan and yields the bulk supply of menthol and Japanese peppermint 
oil which is exported to all parts of the world. Before World War II Japan used 
to export about 70 per cent, of the world's total supply of menthol and demen- 
thoHzed mint oil, the balance being supplied by China and other countries. There 
are a number of species of Mentha which either grow in a state of nature or 
are cultivated in India but none of these yields the peppermint oil of medicinal 
value. The necessity for introduction and cultivation of M. piperita for the dis- 
tillation of peppermint oil was felt in India as early as 1881 and the plant was 
raised in the Nilgiris and Mysore. Recently it has also been raised in the Forest 
Research Institute, Dehra Dun, but the oil obtained at either of these localities 
was not up to the official standard. In order to introduce the Japanese 
mint (Mentha arvensis Linn.) into the Jammu and Kashmir State, a 
few live rooted suckers were obtained from Japan through the courtesy of 
UNESCO and planted in nursery beds at different places in the State. The plant 
showed very vigorous growth in Jammu and Katra and bore flowers in July. 
The plants fielded 2 to 2.4 per cent, oil containing nearly 70 per cent, menthol. 
With increasing acclimatization of the plant the oil yield has now risen to between 
3 and 4 per cent. 

Cultivation. — ^As the plants raised in Jammu and Katra nurseries faired 
well and gave good percentage of oil and menthol, the propagation of the plant 
was extended in these localities in areas which could be liberally irrigated. For 
planting, rooted suckers were taken from old but still vigorous plants. After 
ploughing and planking the field, the young juicy roots are cut into 3 or 4 in, 
pieces and planted in rows. The planting of rooted suckers was done 
in early spring in Jammu and Katra. It was also observed that rooted suckers 
would do well when planted during the rainy months of July and August or in 
October and November in Jammu and Katra. The rooted suckers when planted 
in March in Jammu under irrigated conditions propagated well and flowered in 
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July when the first flush of the crop could be harvested. The yield was 
200-300 md. per acre of green herb, which contained 45 per cent, stems and 
50 per cent, of leaves. The herb contains 75 per cent, moisture. The field was 
irrigated and weeded at regular intervals when in about two month's time it 
showed very vigorous growth. The plant again flowered in October when the 
second flush could be harvested and the yield was about 100 md. or so of green 
herb per acre with nearly 75-80 per cent, moisture and containing 30 per cent, of 
stems. The total yield of the fresh herb works out to be about 300-450 md. 
per acre or about 75-1 10 md. of dry herb. The proportion of stems to leaves 
for the two harvests is approximately 1:2. 

Harvesting. — ^The harvesting of Mentha arvensis requires special care 
because improper harvesting may seriously lower the quality of the oil. Harvest- 
ing of the crop is done when the plants are in full bloom. According to the 
climatic conditions prevailing in the locality, one or two flushes of the crop may 
be harvested in July-August and October when the plant is in blossom. It is 
advisible to cut the crop by sickles in the morning on a bright sunny day when 
the dew has disappeared. The cut plants are tied into small bundles and hung 
in open or under sheds and dried. The number of days required for drying 
vary in summer and autumn, the best stale of dryness being when tlie weight of 
the fresh plant is reduced to one-third or one-fourth the original weight but is 
not completely crisp. Care is taken to prevent the leaves from falling off during 
drying process. Sometimes the plant is dried in sun but this is considered 
unsatisfactory because of the loss of oil due to resinification and evaporation. 
The bundled material must not be allowed to ferment. The plant gives good crop 
in the second and third year and then the yield of the oil diminishes and it is 
economical to uproot the whole crop in the fourth year and replant afresh after 
rotation. 

Soil, Irrigation and Climatic Requirements.— The plant in its natural 
habitat is reported to do fairly well in good sandy or loamy soil rich in humus. 
A well drained fertile soil and little rain during harvesting period is considered 
an ideal condition for its cultivation. If planted on a good sandy soil with rains 
in spring and ample sunshine in summer, the plant develops high menthol con- 
tents. For normal cultivation in the fields, six ploughings with common indigen- 
ous plough will make the soil fit for planting the rooted suckers. The land should 
be worked well by deep ploughing and cleared of any roots or bushes etc. This 
facilitates easy and quick propagation of suckers. Mint requires libera) irriga- 
tion and well drained soils. Due to its profuse vegetative growth the plant has 
been observed to survive even after it has been submerged in monsoon water 
for a couple of days. Liberal irrigation after planting and harvesting are bene- 
ficial for its propagation and healthy growth. Care should be taken against ex- 
cessive drainage. 

Manuring and Inter-Culture.— Japanese mint when planted in rows m 
the first year is known as 'row mint' and required weeding and hoeing at least 
twice for its healthy growth. In the second' year the plant propagates so 
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vigorously by its suckers that it becomes a unit field without any distinction of 
rows. It is then known as Meadow mint. For purposes of aerating the soil, 
inter-culture by means of a cultivator or ploughing the field after harvesting the 
crop is necessary. Mentha responds favourably towards organic manures and it 
would be advisable to apply organic manure (farmyard manure of compost at 
the rate of 12 tons per acre in the field) before planting. Green manuring may 
also be done before the mint is planted. It has been reported that subsequent 
dressings of mixture of inorganic fertilizers twice a year in the following pro- 
portion gives very good yield of the crop: ammonium sulphate 221b., superphos- 
phate 200 lb. and potassium sulphate 200 lb. Superphosphate mixed with organic 
manures also gives good results. For purposes of rotation, if green manuring 
is not possible, some other leguminous crop may be sown, preferably Casia 
angustifolia (senna) which yields the senna leaf and senna pods of medicinal 
value. Growing of beans has also been recommended. These crop rotations 
tend to increase the percentage of oil and menthol in the plant. 

Distillation. — The yield of oil obtained by distilling the dry leaves was 
2.0 per cent. The stems from the dry herb were removed by beating because 
they constituted 40-50 per cent, of the plant and contain only traces of oil. For 
distillation, an ordinary field distillation still was employed. It was cliarged 
with dry and fresh herb separately. The dried material yields oil more readily 
and the distillation was complete within l|-2hr. while the fresh material took 
3-4 hr. for complete recovery of the oil. It is advantageous and economical to 
remove the stems and distill only the dried leaves which are less bulky and yield 
the oil more readily and in a shorter time. Fuel consumption is also less. The 
oil obtained contained a lot of suspended dust and other mucilaginous matter 
which was separated. The golden yellow oil having characteristic peppermint 
smell and a slightly bitter taste was obtained and contained 70-80 per cent, menthol. 
In a field distillation still (capacity 150gal.)about IJmd. of dry leaves can be 
distilled at a time. Working the still for 24 hours, 12-15 mds. of dry leaves can 
be handled in eight or nine batches. Menthol from the oil is separated in a crys- 
talline form on cooling the oil to a low temperature. By repeated chilling and 
filtration nearly 51 per cent, of the menthol present in the oil can be separated out. 
The separated menthol spread out in trays and dried at ordinary temperature 
when traces of adhering oil are also removed. 

Peppermint oil of medicinal value contains 45 per cent, of menthol and in 
practice only that much menthol is removed from the natural oil so that the remain- 
ing oil contains 45-50 per cent, menthol. The dementholized oil can then be used 
as peppermint oil. The natural oil obtained yielded on an average 40-50 per cent, 
menthol and 50-60 per cent, dementholized oil. Menthol which was obtained in 
well-defined crystals (m.p. 41 ®C.) gives a residue (0.03 per cent.) when heated 
at lOS^C. This compares very well with the official product. The oil from the 
plant has been systematically investigated and it has been found to contain menthyl 
acetate 24.4, free menthol 44.8, menthone 24.6 and hydrocarbons 6.2pfer cent. 

The above investigations show that Mentha atvensis is now well acclimiatized 
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in the Jammu area and yields over 2 per cent, of oil containing 70-80 per cent, 
of menthol. The yield of both the peppermint oil and menthol from the natural 
oil is very encouraging and the yield of the crop per acre under the climatic condi- 
tions prevailing here also compares favourably with yields obtained by cultivators 
in Japan and Brazil. Large scale cultivation of this plant in drug farms has 
been undertaken but it is felt that if along with this its cultivation is also taken 
up by the local peasants in this area on cottage industry scale (as is being done 
both in Brazil and Japan), this area can meet to a great extent the country's 
demand for both peppermint oil and menthol. Demonstration centres are being 
opened and efforts are being made to induce the peasants in the countryside to 
take up its cultivation in their spare holding. (Chaudhari, S. S. and Handa, 
K. L., 1956, Indian J. Pharm., 18, 421 ; Kapoor, L. D., Handa, K. L. and Chopra, 
I. C, 1953, /. Sci. Industr. Res., 12A, 311). 

Mentha rotundifolia Linn. 

A new ketone has been isolated from the oil of Mentha rotundifolia. It is 
indicated that this ketone is the same as has been isolated from Indian spearmint 
and from species of Lippia oils (Reitsema, R. H., 1956, /. Amer. Chem. Soc., 
78, 5022). 

Mentha sylvestris Linn. 

From a species of mint, Mentha sylyestris, there has been obtained a ketone, 
the structure of which has been shown to be /-piperitone oxide. (Reitsema, R, H. 
and Varnis, V. J., 195,6, /. Amer. Chem. Soc., 78, 3792). 

Momordica charantia ^nn. 

The fatty acid composition of the oil from the seeds of this plant from 
Karela is a-elaeostcaric acid 46.7, linoleic acid 7.7, oleic acid 15.8 and stearic acid 
29.8 per cent. (Verma, J. P. and Aggarwal, J. S., 1956, /. Ind. Chem. Soc., 
33, 357). 

Moringa pterygosperma Gaertn. 

Pterygospermin obtained in crystalline state inhibits in a concentration of 
lO"* ( 1 in 100,000) growth of actively growing moulds and fungi such as Alternaria 
solani, Fusarium, lycopersici, Rhizopus nigricans, Aspergillus niger, A. Fumiga^ 
tus, PenicUlium notatum and P. chrysogenum, Q-176. (Kurup, P. A. and Nara- 
simha Rao, P. L., 1954, Ind. J. Med. Res., 42, 85). 


Mueana pniriens DC. 

The seeds contain alkaloids prurieninine, prurienidine and five more alkaloids. 
(Rakhit, S. and Majumdar, D. N., 1956, Indian J, Pharm., 18,. 285)# 
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Bfundulea suberosa Benth. 

A new compound which has been named *munetonc* has been isolated from 
the root bark of this plant in 0.3 per cent, yield. The substance has been found 
to be highlly toxic to fish. (Dutta, N. L., 1956, /. Ind, Chem. Soc., 33, 716). 

Nardostachys jatamansi DC. 

Active principle of Nardostachys jatamansi, a volatile oil was found to be 
less active than quinidine in the following tests : (i) refractory period of isolated 

rabbit auricles, (ii) experimental auricular flutter produced by injury-stimulation 
procedure in innervated and decentralized hearts of anaesthetized dogs, 
(iii) aconitine-induced and (iv) acetylcholine-induced auricular fibrillation in 
dogs. Also, it did not prove effective in digitalis-induced ventricular arrhythmias. 
When the effects of these drugs were compared on the electro-cardiogram of the 
cat, Nardostachys jatmansi was found to produce less prolongation of refractory 
period and less slowing of conduction than quinidine. The latter property is of 
distinct advantage over quinidine. In addition, the acute intravenous toxicity 
of Nardostachys jatamansi in mice was determined and found to be less than that 
of quinidine. The drug, therefore, promises to be of possible therapeutic use- 
fulness and may be tried in cases of auricular flutter. (Arora, R. B. and Madan, 
B. R., 1956, Ind. J. Med. Res., 44, 259). 

Ocimum kilimandscharicum Guerke. 

From the oil of the plant 78 per cent, camphor has been obtained. 
(Choudhury, J. K., 1954, Set. & Cult., 19, 354). 

Oldenkuidia biflora Roxb. 

Work on biflorine and biflorone has shown that the two alkaloids are inter- 
convertible. (Chauhan, R. N. S. and Tewari, J. D., 1954, J. Ind. Chem. Soc., 
31, 740). 

Parmelia (Lichens) 

Five diflferent species of lichens belonging to ParmcUac family, viz. 
P. cirrhata, P. soredica, P. manshurica, P. hyporysalae and P. sublaevigata, avail- 
able in India have been chemically examined. P. cirrhata contain atranorm, 
d-protolichesterinic acid and salzinic acid and the other four contain atr^orm 
and lecanoric acid. (Aghoramurthy, K., Neelakantan, S. and Seshadri, T. ., 
1954, /. Sci. Industr. Res., 13B, 326). 

Parmelia nimandidraiia Zahlbr. 

Chemical examination of Parmelia pimandairana Zahlbr. of Indian origin has 
shown that it contains atranorin, lecanoric acid, gyrophoric acid and salazimc acid. 
(Rangaswami, S. and Subha Rao, V., 1954, J. Sci. Industr. Res., 13B, 403). 
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Parmelia tinctomm Despr. 

The lichen contains a lecanoric acid. (Rangaswami, S. and Subha Rao, V., 
1955, Indian J. Pharm., 17, 49). 

Piscidia erythrina Linn. 

A reinvestigation of the constituents of P. erythrina has led to the isolation 
of piscidic acid, rotenone and five apparently new aromatic substances. (Moore, 
J. A. and Stanley Eng, 1956, /. Amer. Chem. Soc., 78, 395). 

Pongamia glabra Vent. 

Alcoholic extract of this plant causes appreciable mortality among house flies. 
(Mrs. Osmani, Z. H. and Naidu, M. B., 1956, Sci. & Cult, 22, 235). 

BamaUna farinaceae Ach. 

The lichen contain usnic acid, sekikaic acid, nor-stictic acid. (Rangaswami, 
S. and Subha Rao, V., 1954, Indian J, Pharm., 16, 197). 

Bauvolfia beddomei Hook. f. 

8-Yohimbine and sarpagine have been isolated from the root of this plant. 
(Bose, S., Talapatra, S. K. and (Mrs.) Chatterjee, A., 1956, 7. Ind. Chem. Soc., 
33, 379). 

Bauvolfia canescens Linn. 

A new alkaloid provisionally named raunescine, has been isolated from the 
roots and a 19-methyl-a-yohimbine or a 19-methyl-allo-yohimbine structure is sug- 
gested for it. Two new ester alkaloids have been isolated from this plant. 
Haemodynamic effects of Rauvolfia alkaloid causes in cats and rhesus monkeys 
marked fall of peripheral resistance through vasodilation without significantly 
altering the cardiac output. The effect is best obtained by intracistcmal injec- 
tion ; higher doses g^ve rise to an identical haemodynamic response after intra- 
peritoneal injection though a much longer latency period is required. On intra- 
venous injection, a fall of peripheral resistance is noted only after a transient 
period of cardiac irregularities and increased peripheral, resistance. A predomi- 
nantly central origin of the haemodynamic response is, therefore, indicated. 
• (Bhattacharji, S., Dhar, M. M. and Dhar, M. L., 1956, 7. Sci. Industr. Res., 15B, 
506 ; Hosansky, N. and Smith, E., 1955, 7. Amer. Pharm. Ass., 44, 639 ; Das, 
N. N., Dasgupta, S. R., Mukerjee, K. L. and Werner, C, 1955, Ind. 7. Med. Res., 
43, 101). 

Bauvtfifla heteroj^ylla Roem. and Schult. 

A new alkaloid heteroidiyllin has been isolated from it. (Hochstein, F. A. 
and co-workers, 1955, 7. Amer. Chem. Soc., 77, 3551). 
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Bauvolfia natalensis Send. 

Reserpine and ajmaline have been isolated from this species. (Schuler, 
B. O. G. and Warren, F. L., 1956, J. Chem. Soc., 215). 

Bauvolfia serpentina Benth. 

A new alkaloid isomeric with yohimbine and identified as 3-eip-a-yohimbine 
from this plant has been isolated. Degradativc and synthetic evidence demons- 
trates the presence of the 3-cpialloyohimbane ring system. Rescinnamine, a new 
alkaloid possesses pronounced hypotensive and sedative activity has been isolated. 
The total alkaloids in avian malaria {P. gallinaceum) has indicated the clinical 
inefficiency in this condition. (Bader, F. E., Dickel, D. F., Huebner, C. F., 
Lucas, R. A. and Schlittler, E., 1955, 7. Amer. Chem. Soc., 77, 3547 ; Klohs, 
M. W., Draper, M. D. and Keller, F., 1955, 7. Amcr. Chem. Soc., 77, 2241 ; Rama 
Rao, R. and Sirsi, M., 1956, Curr. Sci., 25, 357). 

Schrebera swietenioides Roxb. 

Gum Mokha from this plant on hydrolysis gave galactose, fructose and 
mannitol (70 per cent.). Almost 80 per cent, of mannitol present could be 
obtained in crystalline form. Chromatographic examination of the gum solution 
showed the presence of mannitol, fructose and a reducing sugar having a low 
R. value. It was found to be a disaccharide, probably a digalactosidc, and named 
as swietenose. (Ingle, T. R. and Bhide, B. V., 1954, 7. Ind. Chem. Soc., 
31, 943). 

Senecio jacobaea Linn. 

(See Erechtites hieracifolia, page 698). 

Sisybrium loeselii Linn. 

The chemical investigation of the fixed oil has shown the presence of saturated 
and unsaturated acids such as palmitic, stearic, arachidic, oleic, linoleic and lino- 
lenic. (Choudhari, S. S., Het Singh, and Handa, K. L., 1957, 7. Sci. Industr. 
Res., 16B, 45). 

Tephrosia Candida DC. 

The seeds contain a crystalline substance identical with Hirta substance C 
isolated from the root bark of Tephrosia hirta. (Rangaswami, S. and Ram Sastry, 
B. V., 1956, Indian 7. Pharm., 18, 333). 

Tephrosia hirta Ham. 

The root bark contains three crystalline substances desig[nated as Hirta 
substances A, B and C. (Rangaswami, S. and Ram Sastry, B. V. R., 1956, Indian 
7. Pharm., 18, 43). 

89 
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Tephrosia maxima Aers. 

From its roots three crystalline substances have been isolated. (Ranga- 
swami, S. and Ram Sastry, B. V. R., 1954, Curr. Sci., 23, 397). 

Tephrosia purpurea (Linn.) Pers. 

The pods contain three crystalline compovmds. (Subba Rao, N. V., 1956, 
Curr. Sci., 25, 396). 

Tephrosia vogelii Hook. 

The seeds raised in the Nilgiris gave tephrosin and dehydrodeguelin in pure 
crystalline condition. (Rangaswami, S. and Ram Sastry, B. V. R., 1956, Indian 
J. Pharm., 18, 339). 

Toddalia aculeata Pers. 

Toddaline the major constituent of the root bark of Toddalia aculeata is 
shown to be identical with chclerythrine, an alkaloid from the Papaveraccae family. 
(Govindachari, T. R. and Thyagarajan, B. S., 1956, J. C S., 769). 

Trichodesma iucauum R.Br. 

An optically inactive amino acid was present, which was identified as 
jS-hydroxy-N-methyl-DL-norvaline A. (Adams, R. and Gianturco, M., 1956, 
/. Atner. Chem. Soc., 78, 1919). 

Tsuga heterophylla Satrgen 

The hemicellulose isolated from delignified Western Hemlock wood, by ex- 
traction with alkali, has been shown to contain a branched chain arabo-methoxy- 
glucurono-xylan. (Dutton, G. G. S. and Smith, F., 1956, J. Amer. Chem. Soc., 
78, 3744). 

Veratrum vixide Alton 

From commercial Veratrum viridc, five hypotensive ester alkaloids, isoger- 
midine, germbudine, neogermbudine, desacetylncoprotoveratrine and veratetrine 
(neoprotoveratrine) have been isolated. (Myers, G. S. and co-workers, 1955, 
J. Amer. Chem. Soc., 77, 3348). 

Vemonia aliissdma Wild. 

Isolation of /ci;o-inositol, wwo-inositol, and scyllitol from an aqueous extract 
of the air-dried leaves of Vernonia aliissima has been reported. Afcjo-inositol was 
isolated from a basic lead acetate precipitate, and /cz/o-inositol and s(^llitol from 
the deionized filtrate by fractional crystallization. (Rowe, E. J. and co-workers, 
1955, /. Amer. Pharm. As^o., 44, 308). 
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Vinca minor Linn. 

A crystalline alkaloid has been isolated. (Scheindlin, S. and Rubin, N., 1955, 
/. Amer. Pham. Ass., 44, 330). 

Vitex peduncularis Wall. 

Vitexin has been isolated from the root bark and leaves of Vitex peduncularis. 
(Rao, C. B. and Venkateswarlu, V., 1956, Curr. Sci, 25, 328). 

Wedelia calendulacea Less. 

A new lactone, wedelolactone, has been isolated from it. (Govindachari, 
T. R., Nagarajan, K. and Rai, B. R., 1956, J.C.S., 629). 

Withania somnifera Dunal. 

It contains alkaloids nicotine and six new alkaloids somniferine, somniferinine, 
somnine, witlianine, withananinc and withananinine. A pale yellow crystalline 
antibiotic substances has been isolated from the leaves of this plant. (Majumdar, 
D. N., 1955, Indian J. Pharm., 17, 158 ; Kurup, P. A., 1956, Curr. Sci., 25, 57). 
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Aainuddik (Arab.) 

260 

Adityabhaktichettu (Tel.) 

510 

Aal (Bo.) 

514, 605 

Adivibankatigc (Tcl.) 

320 

Aanabahehindi (Arab.) .... 

309 

Adrak (H.) 

■ 25s 

Aane (Bo. & M.) 

• • 535 

Adrakam (S.) 

255 

Aaraar (H.) 

195 

Adsoge (Guj.) 

264 

Aargis (Arab.) 

289 

Adu (Bo.) 

255 

Aarons rod (Eng.) 

■ • 569 

Adula.<;o (Bo. & H.) 

264 

Abba (Sing.) 

. . 666 

Adulsa (Bo. & H.) 

264 

Abhaya (S.) ...... . . 

. .. 688 

Adulsi (Mar.) 

264 

Abhra (S.) 

532 

Adulso (Bo.) 

264 

Abhra bhasma (H.) 

441,444 

Adumuttada-gida (Tcl.) .. 

406 

Abia de matto (W. Indies) 

.. . 425 

Adiisa (Mar.) . . 

264 

Abika (S.) 

-■ 537 

Adiiso (Guj.) 

264 

Abini (Tam.) 

202 

Adutbinapalai (M., Mai. & Tam.) 496,577 

Abortifacient plants (Eng.) 

563, 

Adutina-palai (Tam.) . . 

... 664 

Abroma bark (Eng.) 

49 

Advibadamu (Tel.) 

414 

Absinth (Eng.) 

41 

Aedu (M.) 

537 

Ach (H. & B.) 

S 14. 605 

Afim (H. & B.) . . 

202, 20s, S 47 

Aconite (Eng.) 16,22,40,43,49 

.52,60,403 

Afiun (Pers.) 

202 

Ada (B.) 

. ... 255 

Afiyiim (H.) 

202 

Adadoda (Tam.) 

264 

African ginger (Eng.) 

... . 2 S 7 

Adagam (Tam.) ...... 

284 

Afsanthin (Arab. & Pers.) 

71 

Adalai (Tam.) ...... 

- . 512 

Afsantin (Arab.) 

• - 595 

Adalsa (Bo. & H.) 

264 

Afsantin-ul-bahr (Arab.) 

65 

Adamas (Eng.) «.... 

..... 531 

Aftimoon (Pers.) 

.... 329 

Adarsa (Bo. & H.) 

264 

Af-yun (Arab.) . ... 

204,205 

Adavi-amudan (Tel) 

66s 

Ag (H.) 

30s 

Adavigubbatuda (Tel.) 

-.. 358 

Agada (S.) 

402 

Adavi-jilakara (Tel.) 

- .. 434 

Agar (H., Pers., Tam. & Eng.) 32,33.262 

Adavi nabhi (Tel.) 

Adavipotla (Tel.) 

...... 67s 

..._. 688 

Agara (Assam) ... . 

595,014 
438 

Adaviyippa (Tel.) 

..... 356 

Agaru (S., B. & Tel.) 

495 . SOI, 595 

Addasaramu (Tel.) 

264 

Agasti (S.) 

524 

Adeps (Eng.) 

533 

Agatti (Tam.) ... 

524 

Adha-birni (B.) ...... 

...... 341 

Agetha (H.) 

389 

Adhararuha (S.) 

267 

Aghada (Bo. & Mar.) . . 

662 

Adhsarita-ka-jari (P.) 

595,648 

Aghedo (Guj.) 

662 

Adibaricham (Tam.) 

.... 313 

Aginghas (H.) 

672 

Adigam (Tam.) 

.... . 336 

Agirunanandam (Tam.) . . 

388 

Adigarradi (Tam.) 

386 

Agise (Tel.) 

524 

Adigolam (Tam.) 

270 

Agni (S.) 

385,386 

™ 389 

Adimaduram (Tam.) 

183 

Agnibijaka (S.) - 

Adingam (Tam.) 

261 

Agnigarva (S.) 

543 

_. 408 

Adiphala (S.) ..... 

S06 

Agnika (S.) 

Adisamyyai (Tam.) — 

261 

Agnimasha (S.) 

3*3 

..... 386 

.... 389 

Aditya (S.) „ 

306 

Agnimata (S. & Tel) 

Adilyablakta (S.) — 

321,669 

Agnimantha (S.) 
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Agnimukhi (S.) 

408 

Akdachajhada (Mar.) 

305 

Agnishekhara (S.) 

323 

Akdamujhada (Guj.) 

305 

Agnishikha (S.) .... 

323 

Akhaul (H.) 

270 

Agnistkha (S. & M.) 

386, 579, 67s 

Akhrot (H. & B.) 

512 

Agnisikhha (Tel.) 

509 

Akil (Mai.) 

31 1 

Agree-turki (Pers.) 

262 

Akkam (M. & Tam.) 

527, 548 

Agru (Tel.) 

495 

Akkini (Tam.) 

386 

Aguyabat (Uriya) 

..... 683 

Akkinichilam (Tam.) 

509 

Aharbandhava (S.) 

306 

Akkirakaram (M.) 

494 

Aharmani (S.) 

306 

Akola (H.) 

270 

Aharpati (S.) 

306 

Akond (H.) 

305 

Ahibhuka (S.) 

397 

Akoria (H.) 

560 

Ahigandha (S.) .. . 

284 

Akota (S.) 

281 

Ahilata (S.) 

397 

Akra (Vern.) 

443 

Ahiphena (S.) 

202,20s 

Akroda (Bo. & Mar.) 

512 

Ahiphene (S.) 

547 

Akrottu (Tam. & Tel.) 

512 

Ahmur (Arab.) 

667 

Aksan (P.) 

436 

Ahu (Arab.) 

666 

Akschota (S.) 

512 

Ailanto (Eng.) 

S55.<j03 

Akshadru (S.) 

363 

Aindavi (S.) 

391 

Aktemakat (Arab.) 

388 

Ain-ed-dik (Arab.) 

261 

Akujemudu (Tel.) 

507. 673 

Airan (Bo.) 

501 

A1 (M.P., Bo. & Dec.) 

514,605 

Aisinglasa (Bo.) 

533 

Ala (Tam.) 

673 

Ajaballi (S.) 

336 

Alabaster (Eng.) 

531 

Ajadandi (S.) — 

597 

Alagai (Tam.) 

595 

Ajaghandini (S.) 

336 

Alam (Mai.) 

499, 596 

Ajaka (S.) 

...... 516 

Alangi (Tam.) 

270 

Ajakarna (S.) 

602 

Alarka (S. & Vern.) 

306,555,601,685 

Ajamoda (S.) 

495, 595 

Alasi (Bo.) 

512, 546, 677 

Ajashrangi (S.) 

336 

Albumen (Eng.) ... 

533 

Ajava seeds (Eng.) 

93 

Ale (Mar.) 

255 

Ajmod (S. India) 

495 

Algusi (B.) 

329i 503 

Ajmud (H.) 

495. 595 

Ali (Tam.) 

279 

Ajowan (H. & Vern.) 

52, 93, 94, 95. 97 

Alinjil (Tam.) 

270 


614 

Alinnil (Mai.) 

270 

A j wain khorasani (Vern.) 

I9I 

Alish (P.) 

677 

Ajwan (Bo.) 

93 

Alkaline ashes (Eng.) 

531 

Ak (H., P. & Urdu) : 

305, 306, 436, 555 

Alkusa (B.) 

515 

Akado (Guj.) 

305 

Alkushi (B.) 

559 

Akan (H.) 

...... 305 

Allam (Tam.) 

255 

Akanadi (B.) 

320 

Allamu (Tel.) 

255 

Akanda (B. & Mar.) 

305 

Alii (M.) 

605 

Akarakara (H., B. & Bo.) 

494 

Almond (Eng.) ...... 

40, 372, 614 

Akara-karava (S.) 

494 

Aloes (Eng.) .,..,.19,46,49,61,62,132,454 

Akarkanta (B.) — 

270 

Alombe (Bo.) 

...... 655 

Akarkara (Bo. & P.) 

606 

Alpam (Mai.) 

301 

Akasbcl (H. & B.) 

S03, 578 

Alpine (Sikkim) — 

57 

Akasha (S.) 

..... 687 

Alpine goat (Eng.) 

46s 

Akashabel (Urdu) 

329 

Alshi (Tam.) 

SI3. 598 

Akashabcla (H.) 

329 

Alshi-virai (Tam.) 

..... 677 

Akashabhavana (S.) 

..... 329 

Alshiviral (M.) .. 1 . 

546 

Akashavalli (S.) 

..... 578 

Alsi (H.) 

5X^598,677 

Akatti (Mad.) 

524 

Alstonia bark (Epg.) 

49 

Akauadi (H.) 

329 

Altwaallatu (An^.) 

_ 340 
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Alu (Mar.) ...... 662 

Alui (Vern.) 278 

Alum (Eng.) 53i 

Alumen (Vern.) 531 

Aluvigam (Tam.) 267 

Am (H., B. & Bo.) 513,598,605 

Ama (S. & Tam.) ... 598,605 

Amada (B.) . • 503 

Amalaka (S. & Kan.) .... 264,506 

Amalakamu (Tel.) . 506 

Amalaki (S.) 673 

Amalu (P.) •••• 689 

Amampatchaiarisi (Tam.) 507 

Amanakkam-chedi (Tam.) . 236 

Amarabela (H.) 329 

Amaravallari (S.) 329 

Amaravela (S.) ... •• 5^3 

Amarbeli (H.) . 578 

Amari (Assam) ... .... 527 

Amarlati (Assam) 3^9 

Amarvela (Mar.) . ... 3^9 

Amaya (S.) 4^2 

Amb (H. & Bo) ... •• • 5^3 

Ambahaldara (Guj.) 5^3 

Ambahindi (Pers.) ••• 3^9 

Ambal (P. & Tam.) .. . 288,673,679 

Ambarbaris (Arab.) . . 289,292 

Ambari (Bo.) 510,604 

Ambarvel (H. & Bo.) . . 426, 518 

Ambashtha (S.) . ... • • 320 

Ambashthika (S.) • •• ••• 320 

Ambatc (Kan.) .... ... 525 

Ambavati (H.) .... ■ • 599 

Ambe-haldi (Bo.) ... • 671 

Amber (H., B., Bo. & M.) .. .. 533 

Ambergris (Eng.) 533 

Amber-sugandah (S.) •• • 533 

Ambervel (Mar.) 427 

Ambli (B.) 526 

Ambrette seeds (Eng.) 614 

Ambu (Tam.) - 288 

Ambuja (S.) 598 

Ambu-prasadu (S.) ^ 

Amelpodi (Bo.) 397 

American wormseed (Eng.) •— 50i *0° 

Amhaldi (H.) - • S03 

Amil (P.) 329.503 

Amilam (Tam.) — 526 

Amkudu (Tel.) • 342 

Amla (H., B., P.. Bo., U.P. & Nepal) 506. 

598,605,673 

Amlaj (Arab.) — — — 673 

Amlaki (B. & Uriya) 506.598,673 

Amlam (Mai.) „.. — — S26 


Amli (H., P. & Bo.) . 

526,686 

Amlika (S. & Tel.) 

526,598,605, 

681,686 

Amloki (H.) 

444 

Amluki (Assam) 

673 

Amra (S., H., B. & Bo.) . 

513.525,601 

Amram (Mai.) . .. 

513, .598 

Amramu (Tcl.) . . 

5J3 

Amrataka (S.) . . 

52s, (>01 

Aniratakamu (Tel.) . . 

525 

Amridavalli (Tam.) 

427 

Amrita (S.) 

427,506 

Amritalata (S.) .. . 

427 

Amrilavallari (S.) 

427 

Amritavalli (S.) .. 

427 

Amrilphala (S.) 

604 

Amrud (H., P., Pers. & Arab.) 521,602 

083 

Amrul (H., B., Bo. & P.) 

598, 605, 681 

Am rule (H .) 

. . 599 

Amrut (H. & P.) 

683 

Amrula (S.) 

313 

Amruta-pbalam (S.) 

f)83 

Amrj^aburu (Tulu.) 

427 

Amrytu (Mai.) .... 

... 427 

Am.sania (P.) 

144 

Amsul (Bo.) 

674 

Amudanda (P.) . 

291 

Amuk (Nep.) 

683 

Amukkira (Tam.) 

437 

Amukkiram (Mai.) 

436 

Amulch (Pers.) 

673 

Amii-patchay-arissi (Tam.) 

335 

An (Tam.) 

. . 270 

Anagam (Tam.) . . 

401 

Anaittippili (Tam.) 

524 

Anala (S.) 

386,408 

Analanama (S.) .... 

. . 386 

Ananas (Vern.) . 

567 

Anandam (Tam.) 

274 

Ananta (S.) 

187, 389 

Anantamul (B.) . 

187 

Anar (P. & H.) 

522,606 

Anara (Bo.) 

683 

Anaras (Vern.) 

567 

Anar-ke-per (H.) 

522, 599 

Anashuppu (M.) . .. 

545 

Anasphal (H.) 

545 

686 

Anbalah (Pers.) 

Anbli (H.) 

686 

Anboti-kura (Tel.) 

681 

’Anb-us-sa^ap (Arab.) 

685 

Anda (H.) 

536 

Andakharbuja (H.) 

309 
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Anedhera (H,) ..... 270 

Aneshta (S.) ...... 325 

Anganapriya (S.) — 401 

Angara vallari (S.) 261 

Angara valli (S.) 388 

Angkula (B.) 270 

Angkura (B.) .. .. 270 

Angola vayirra van (Tam.) 270 

Angur (H., P. & B.) . . 530 

Angurshefa (PI. & P.) .. . 72 

Anguza (Afg.) . ... 174 

Animal flesh (Eng.) .... ...... 534 

Anisa (Guj.) ... .... 219 

Anise (Eng.) 51,96,178,219,220,614 

Aniseed (Eng.) .... 220,221 

Anjan (H.. Bo. & Mar.) 421,531 

Anjana (S. & Mar.) .... 5x0,532 

Anjani (PI. & N.W.P.) 421 

Anjara (Pers.) .... 296 

Anjir (H. & B.) 508,597 

Anjira (S.) 508,597 

Anjra (Bo.) ... .... 508 

Anjuri (Pers.) ... . .. .. 296 

Anjuru (Tel.) 508 

Ankari (B.) ...... 549 

Ankoda (B.) 270 

Ankol (Mar.) — 270 

Ankola (S., Bo., Guj. & Urdu) :... 270 

Ankolaka (S.) — — — 270 

Ankolam (Mai.) — — 270 

Ankolamu (Tel.) — 270 

Ankoli (Guj. & Mar.) .. .. 270 

Ankolya (Guj.) — — 270 

Ankora (H.) — — 270 

Ankota (S.) — ...... . .. 270 

Ankotha (S.) -.... ..... 270 

Ankotaka (S.) 270 

Ankra (H.) -.... 549 

Ankudu kurra (Tel.) — 689 

Ankul (Mar.) ...... — 270 

Anna-bedi (Tam. & Tel.) ...... 673 

Anne-galu-gida (Kan.) «... — 681 

Anoda-gaha (Sing.) ...... 661 

Antamora (B.) ....~ 340 

Antamul (H. & B.) 52,230,431,689 

Anthamul (Bo.) «..« ...«. ..... 43i 

Antasatva (S.) «... «... 408 

Anti-dysenteric plants (Eng.) 594,^03 
Anti-tubercular plants (Eng.) — 600 

Antomul (B.) 431,689 

Anupa (Vern.) — — 534 

Anwlasar (P.) ...... .«... ...... 686 

Aonla (H.) — 506 

Aoula (H.) 598,605 


Apamarga (S.) 493,662 

Apa-margamu (Tel.) «.... 662 

Apang (B.) 493,662 

Aparajit (H., B. & Bo.) 501,544 

Aparajita (S.) 50i, 544 

Apashoka (S.) 401 

Aphim (Bo.) 202 

Aphu (Bo.) 547 

Apina (S.) 312 

Appagrass (Eng.) 613 

Appatta (Tam.) 320 

Appel (Malay) (J83 

Appo (Bo.) ... . ...... 202 

Appracam (M.) 532 

Apya (S.) ...... 402 

Arali (Vern.) 569 

Aralu (Mai.) «... 518 

Aran (Mar.) 389 

Arana (Mai.) 31 1 

Arand (H. & P.) 23() 

Arandali (Tam.) 279 

Arandkharbuza (P.) ... . . 30f) 

Arangakulitthika (S.) 311 

Arani (Urdu) ....« 389 

Araniketu (S.) ...... 389 

Araq badian (Vern.) 220 

Arar (H. & P.) 395 

Arasa (Tam.) 674 

Arasi (Kan.) 527 

Aratora (Dec.) «.... 264 

Aratta (Mai.) «.... 274 

Arattai (Tam.) ...... ...... 274 

Araya (Tel.) «... «..« 499 

Arayannali (Mai.) 279 

Ardanda (H.) ...... «.... 602 

Ardrakamu (Tel.) ....« «.... 255 

Ardroka (Uriya) 255 

Ardubam (Tam.) 274 

Ardusi (Guj.) 264 

Areca-nut (Eng.) 64,280,282,373,374 

Ari (Mai.) 518 

Aria Vila (Mai.) 321 

Arikka (Tam.) ...... 497 

Arimaedah (S.) ...... 492 

Ari-matsya (S.) ...... ...... 534 

Arippu (M.) .. .. 546 

Arishi (Tam.) ..... ...... 518 

Arishta (S.) ...... ...... 360,438 

Arishtha (S.) ..... .... ..... 271 

Aritamunjayrie (S.) 661 

Arjan (H., P., Urdu & N.W.P.) ...... 421 

Arjun (B., Bo. & Mar.) ...... .... 421 

Arjuna (S., H., Mar. & Eng.) 421,423,546 
Arjunasadra (Bo.) 421 
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Arjtmladada (Mar.) 

421 

Ashvagandha (S.) 

436 

Ark (H.) 

30s 

Ashvaghna (S.) 

425 

Arka (S.) 

306 

Ashvaha (S.) 

425 

Arkabhakta (S.) 

321 

Ashvakandika (S.) 

43b 

Arkakanta (S.) 

32 f 

Ashvakatri (S. ^ Mar.) 

600, 002, 649 

Arkamu (Tel.) 

30() 

Ashvamaraka (S.) 

’ 42s 

Arkamula (S.) 

.. . 284 

Ashvanashka (S.) 

425 

yXrkhar (P.) 

560 

Ashvaroha (S.) ... 

43b 

Arkhau (Bushahr) 

529 

Ashwagandha (11.) 

52 

Arkhol (P.) 

523, 560 

Ashyuka (S.) 

514 

Arkkam (Tam.) .. .. 

306 

Askandha (Mar.) 

43b 

Arlu (H. & P.) 514 518, 598, ()8o 

Aslrai (H.) 

498, 596 

Armach (B.) 

534 

Asmania (P.) 

146 

Arni (Bo., P., H. & Mar.) 

500, 501, 521, 

Asiia (Bo.) 

527 


683 

Asogam (Tam.) .. . 

521 

Aromatic chemicals (Eng.) 

035 

Asogu (Tam.) 

401 

Aromatic grasses (Eng.) .. . 

629 

Asohamu (Tel.) . . 

521 

Aromatic plants (Eng.) .. 

6t 6, 638, 6.|i 

Asok (P., II. & N.VV.P.) 

, . 401 

Arsaghna (S.) ... 

494 

Asoka (Ik, Jio., & Mai.) 

401, 520 

Arsenicals (Eng.) 

4() 

Asoka bark (Eng.) 

52 

Arsliohita (S.) .... . . 

408 

Asokamu (Tel.) .. 

. . 401 

Artaniyaehindi (Arab.) . . 

351 

Asoka tree (Eng.) 

401 

Artaniyal-hiiidi (Arab.) 

068 

A.si)haltiim (Eng.) 

531 

Aru (H.) 

SA 7 

Aspliotaka (S.) . . 

30b 

Ariichunam (Tam.) 

306 

Asra (S.) 

323 

Arugampullu (Tam.) 

504 

Asrika (S.) 

323 

y\rukkam (Tam.) .. . 

306 

Ass (Eng.) 

534 

Arulagam (Tam.) 

306 

Asthisanhara (S.) 

(yOg 

Anina (S.) 

261, 274, 323 

Asubam (Tam.) . . 

437 

Arusa (Bo., H. & Urdu) .. 

264 

Asud (B.) 

074 

Arusak (S.) 

. . 264 

Asula (U.P.) .. . 

b73 

Arusha (H. & Bo.) 

2()4 

Asundro (Bo.) . 

497. 

Arushkara (S.) .... 

408 

A.snr (Kash.) 

... 606 

Arwan (P.) 

598 

Asuvagaiidi ( T am. ) 

437 

Asafoetida (Eng.) 17, 19, 

20, 35. 51. 174 

Asva (S.) 

535 


175. 17C' 

Asvagandha (13. & Bo ) 

436 

Asal rai (P.) .. . . 

... 498 

Asvagandhi (Tel.) 

437 

Asan (H. & P.) 

527 

Asvattha (S.) 

674 

Asuna (H.) 

460 

Aswamantaka (S.) 

497, 603 

Asarun (H. & B.) 

253 

Aswartham (Tam.) 

674 

Asgandanagaori (Urdu) .. .. 

437 

Aswat (B.) 

. , ..... ' 674 

Asgand nagori (P.) 

43b 

Aswath (II.) 

444 

Asgund (Bo.) 

43<'> 

Aswaththam (S.) 

674 

Ashadi-tal (Bo.) 

684 

Ala (B.) 

577 

Ashathwa (B.) 

674 

Ataicha (B.) 

54 

Ash of mica (Eng.) 

441 

Atarusha (S.) 

264 

Ashok (Bo. & H.) 

401 

Atarushamu (Tel.) 

. . 264 

Ashoka (S. & Mar.) 

401 

Atasi (S. & Tel.) 

512, 546, 598, 677 

Ashokam (Mai.) 

521 

Atavimadhuka ( S.) 

3S6 

Asholam (S.) 

267 

Atees (Ind. Baz.) 

54 

Ashopalava (Guj.) 

401 

Atekka (Mai.) 

281 

Ashtwarg (H.) 

23 

Athiball oetus (M.) 

548 

Ashur (Arab.) „„ 

305 

Athlak (Arab.) ...... 

529 

/Ashvaganda (B.) — 

436 

Atibala (S.) 

409.548 


90 
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Atichhatra (S.) ..... 

Atidipya (S.) 

Atika mamidi (Tel.) 
Atimadhuram (Tel. & Mai.) 
Atimadhuramu (Tel.) 
Atimangaliya (S.) 

Atineranchi (Sing.) 

Atipakshi (S.) 

Atis (H. & Ind. Baz.) 

Ati-vadayam (Tam.) 

Ativisha (S.) 

Atkumah (Arab.) 

Atmagupta (S.) ...... 

Atmora (B.) 

Atrilal (H.) 

Atru-sha-vukku (Tam.) .. .. 
Attakkamanni (Mai.) 

Attars (Vern.) 240,622, 

Attci (M.) 

Atti (Bo., Mai., Tam. & Tcl.) 
Attigolam (Tam.) 

Attiradam (Tam.) 

Atti-tippili (Tam.) 

Attittippali (Mai.) 

Attora (Sing.) .. .. 
Attumarudu (Tam.) 

Atulgan (P.) 

Atutintappala (Mai.) 

Atwain (Fanti.) — 

Audbhid (Vern.) 

Auk (Nep.) 

Aura (H.) 

Aurukesafur (Arab.) 
Aushbahe-hindi (Pers.) 
Avalguja (S.) -... 

Avalkati (Bo.) 

Avalu (Tel.) 

Avam (Tam.) 

Avara (Mai.) 

Avaram (Tam.) 

Avari (Tam.) 

Avartani (S.) 

Avega (S.) 

Avhala (S.) 

Avidhakarni (S.) 

Avrak (H.) 

Avukaram (Mai.) 

Awal (Guj.) 

Awala (Cutch.) 

Aya (Tam.) 

Ayagam (Tam.) 

Ayapana (EngO 
Ayar (H.) — 

Ayil (Tam.) 


353 

...- 385 

297 
183, 260 
261 
267 
.... 681 

533 

...... 54,56 

54 

53, 54, 56 
662 
515, 559 

340, 510 
...... 519 

.... 6 cS 7 

525 

627, 633, 637 
. . 536 

508, 674 

270 

255 
684 
524 
668 
...... 421 

367 

664 

353 

532 

306 

C73 

325 

187 

...... 391 

673 
498 
-- 358 

596,608 

596,604 

668 


Ayma (Tam.) 
Ayugmachchhada (S.) 
Ayugmaparna (S.) 
Ayukachhada (S.) 
Ayurmader (Malay) 
Azun (Mar.) 

Azuri (Arab.) 


Baagat (Pushtu) 

Babachi (H., B. & Mar.) — 
Babassa (Tam.) ...... 

Babbula (S.) 

Babchi (H., Guj. & P.) 
Babechi (Urdu) 

Baberang (H.) 

Babhru (S.) 

Babbula (Bo. & Sind.) . .. 
Babla (B.) 

Babola (Mai.) 

Babrang (Pushtu) 

Babri (H. &. P ) 

Babrung (P.) 

Babuitulsi (H. & B.) 

Babul (B., H. & P.) 

Babuna (P.) 

Babunah (Pers.) ...... 

Babuni-ke-phul (U.) 

Baburi (P.) 

Bach (H., B. & Assam) 

Bacha (Urdu) 

Bachita (Vern.) 

Bachnab (Ind. Baz.) 
Bachnag (H. & Ind. Baz.) 
Badala (H.) 

Badam (H., B., Bo’., P. & 
Badama (S.) 

Badamu (Tel.) — 
Badanala (B.) ..... 

Badar (Kash.) 

Badari (S.) 

Badhaphala (S.) ..... 

Badian (Bo.) — 

Badijuvvi (Tel.) 

Badrang (H.) 

Badshahirai (H.) 


.. .. 673 

391, 599 
352,668 

«.... 492 

51, 391, 394 

..... 391 

506. 672 
296 

492, 60 1 

492, 595,603 
66 r 
672 

517. 672 
506, 597, 672 

517, 680 

492, 595,661 
502 


Bael (H.) 49 . 267 , 

Bael fruit 
Baer (H.) 

Baga-banosa (Bo.) 
Bagali-pakshina (Bo.) 
Bag-berenda (H.) 
Bagbherenda (B.) 
Baghankura (B.) 
Baglatul-mulk (Arab.) 


52,60 

...... 538 

M.) 521 , 547 

521 

...... 521 

..... 559 

660 

602 

...... 388 

545 

508 

602 

498 

269,414,450,717 

267 
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Bagua (H.) ... 548 

Bahadrha (Tel.) — — — 6.S8 

Baheda (Mar.) — 687 

Bahelshulli (Mai.) 353 

Bahera (H., B., P. & Mar.) 444, 527, 548, 687 

Baheri (B.) — ....„ C87 

Bahira (S. & P.) ...... 527 i 548 , 6S7 

Bahu (P.) 103 

Bahudda (Bo.) — ...... 687 

Bahukaiida (S.) .. . 502 

Baliukantaka (S.) .... .... 430 

Bahula (S.) 325 

Bahupallava (S.) .... .... 2S7 

Bahiipariia ( S. ) ... . . . ... 276 

Bahuphali ( Gu j . ) .... .... 502 

Bahiipushpa (S.) ... . 358 

Bail)arang (Arab.) .... 3 ^ 7 , (>79 

Baigiin (H.) . . . ... Cj02 

Bail-ka-sofra (H.) .... 535 

Bak (B.) .... . . . 524 

Bakain (H. & P.) . ... ...... 363 

Bakarja (H.) ... ... 3^3 

Bakas (B.) — .. .. — 264 

Bakayan (Bo. & H.) 3 ^ 3 , 

Bakayana (Urdu) ...... 363 

Bakchi (H.) — 434 

Bakhra (P.) 430 

Bakla (H.) 495,595 

Bakorcha (Garhwal) . . 683 

Bakra (H.) — 545 

Bakra-chimyaka (H.) — 226 

Baksa (Mar.) — — 264 

Bakuchi (S.) ...... 39^ 

Bakul (S., H. & B.) ... 514,605,614 

Bakula (S.) ...... 5I4 

Bakulam (Mai.) — 5^4 

Bala (S., B., Bo. & H.) 409,460,471,605, 

681 

Balabhadra (S.) ...... 4^3 

Balacharea (Bo.) 515,679 

Balada (S.) ...... 436 

Bala-hirade (Bo.) 688 

Balaja (S.) ...... ..... 436 

Bala-phanijivika (H.) 409 

Balarakkasi-gida (Kan.) ...... C81 

Bala-taila (H.) ..... ..... ..... 410 

Balbij (Cutch.) ..... ...... ..... 661 

Balela (P.) 6S7 

Bal-har (H,) 688 

Balhika (S.) * 323 

Balimtra-polam (Tel.) 670 

Balipriya (S.) 4^3 

Balkadu (Bo.) .... ..... ...... 181 

Ballaki (Bo.) ...... 534 


Bal-nimb (Bo.) . . „ .... 360 

Baira (Bo.) 587 

Balsam of Peru (Eng.) 268 

Balsams (Eng.) , 615 

Balsana (Urdu) .... 597 

Baluchi-koh-tor (Vern.) .. .. 546 

Balukasag (H.) .... 597 

Bama (Bo.) 341 

Bamanhati (B.) .... 521 

Bamber grass (Eng.) ...... 613 

Bamiya (Arab.) . . ... 676 

Bamiyah (Pers.) .... .... 676 

Bamnnhati (B.) . .... 500 

Ban (Arab.) ... ... 363 

Banada (P.) .... ... 599 

Banafsha (B.) 98,529,689 

Banafsliah (H. & Bo.) .. . 529,689 

Bana halak (Santh.) 681 

Banaphsa (Bo.) . .. 689 

Banar (S., H. & B.) .. . 311,536 

Banbalnag (Kash.) .... .. . 56 

Banda (P.) 558 

Bandaru (P.) .... .... 367 

Bandhiika (S.) 518 

Bandhuli (B.) 518 

Bandimurudu-du (Tel.) 667 

Banga (S.) .143 

Banga bhasma (H.) 443 

Banger chhata (B.) 655 

Bangi-aku (Tel.) 87 

Bangla badam (B.) .. .. 599 

Banhalud (B.) ... 503,671 

Baniari (B.) ...... ..... 521 

Ban-kakri (P.) .. .. 226 

Bankau (H.) 5^2 

Ban kcla (P.) .... • • 675 

Banlaunga (H.) 605 

Ban mahuva (B.) .. .. — 356 

Banna (P.) 689 

Ban-ochra (Vern.) ... 570 

Banokra (B. & H.) . • 438 

Banosa (B.) - 689 

Banpatol (B.) ~ 688 

Banraj (B.) ... .... 497,595 

Ban-ritha (B.) ~ • •• 492 

Bans (H. & B.) 287,578.665 

Bansa (H., Pers. & Debra Dun) 264,288 

Bans kaban (H.) — SOS 

Bansolochana (S.) .. .. — 665 

Bansuk (Nep.) ... . 33 1 

Ban-sulpha (B.) .... — 674 

Bantakalan (Arab.) .••• 32 i 

Bantulsi (Kumaon) I 53 

Banwagan (Kash.) -- 226 



INDIGENOUS DRUGS OF INDIA 


716 


Baphuli (H.) 


502 

Bar (B., H. & Pushtu) 


508,604.673 

Bara-elachi (H. & B.) 


144 , 494 

Baragach (B.) 



... . 57B 

Baragadatnu (Tel.) 



511 

Baragokhru (H. & B.) 


518, 681 

Barahalkasa (B.) 


512 

Barakhulanjan (Dec.) 


274 

Barahmi (H.) 


341 

Barakalijan (B. & H.) 



274 

Bara-kanur (B.) 

...... 

544 

Barakulanjan (B. & H.) 

...... 

...... 274 

Baraloniya (B.) 


521 

B(arambhi (H.) 


341 

Baran (P.) 


.... 687 

Baranebu (B.) 



130 

Baranibu (H.) «... 



. ... . 130 

Barasinga (H.) . ... 



535 

Barbados lilac (Eng.) 


363 

Barbara (S.) 



321 

Barbatti (Bo.) 



600 

Bargad (P.) 

...... 

...... 673 

Bargat (H.) 

«.... 

673 

Bargetanbol (Pers.) 

...... 

371 

Barghat (Bo.) «.... 

«.... 

673 

Barhang (Pers.) 


379 

Barhanta (H.) 


527. 548 

Barhi (S.) 

«.... 

386 

Barhmi (Urdu) ..... 

...« 

352 

Bari (P.) 

...... 

689 

Bariar (H.) 

— 

409 

Barihoj (P.) 

-.... 

262 

Barik-til (Bo.) «... 

— 

684 

Bari-main (B. & H.) 

— 

687 

Barilibiyam (Tel.) 

— 

«..« 511 

Barilla (Eng.) — 

-.... 

«.«. 531 

Bari-mahin (P.) 

— 

C87 

Baring (Arab.) ..... 

«..« 

367 

Barinika (Tel.) — 

— 

526 

Baripankijar (Bo. & Dec.) 

..«.. 274 

Bari-pipli (H.) ..... 

— 

684 

Bari saunf (H.) 


176 

Bari-sopha (Bo.) 


176 

Bark (Kash.) 

«.... 

427 

Barkhanghi (H. & B.) 

— 

595 

Barkista (Arab.) 

«.... 

336 

Barkulilahara (Nep.) 

«..« 

412 

Barliyarisi (Tam.) 

««., 

«..« 511 

Barma (P.) 

«.« 

687 

Barmat (Kumaon) 


424 

Barmi (Bo. & Guj.) 

«... 

351, 526, 687 

Barna (P. & H.) 

««, 

502,671 

Barnagi (H.) 

«... 

600 

Baro-khcruic (B.) 


--- 507 


Barola (B.) 

— 

55^^ 

Baroshialkanla (B.) 

«.... 

283 

Barphali (H.) 



173 

Barren ivy (Eng.) 

...... 

558 

Barru (P.) 

...... 

411 

Bartaku (S.) 


602 

Bartang (Bo., P. & Pers.) 

379, 601 

Baru (H.) 



548 

Barun (H. & B.) 

502,600,671 

Bas (Bo.) 


505 

Basak (H. & Nep.) 


331 

Basant (H. & P.) 



597 

Bashangarus (Kumaon) 



264 

Bashika (S.) 


264 

Bashing (H.) 

...... 

264 

Bashkhira (Urdu) 



297 

Basil (Eng.) 


613 

Basing (Bo.) 

600,602 

Basinga (Kumaon) 

...... 

264 

Basl (Arab.) 



6()2 

Basna (H. & Bo.) 



524 

Bassant (H. & P.) 

545, 55« 

Bastard (Eng.) 


230 

Bastard dittany (Eng.) .... 



55f> 

Bastard oleander (Eng.) 


425 

Bastishodhana (S.) 


395 

Bastitaj (Arab.) 



43f^ 

Bastra (H.) 

...... 

596 

Bat (B.) 

«.... 

673 

Batabi limbu (Vern.) 

...... 

624 

Batbor (P.) 

...... 

674 

Baterpakhi (B.) 



53« 

Bathua (P.) 

...... 

669 

Bathur (Bo.) 

...... 

687 

Bathu-sag (H. & B.) 

...... 

660 

Batindu (P.) 

«.... 

427 

Batu (Arab.) 

«.... 

671 

Batyalaka (S.) — 

....« 

409 

Baulo (Uriya) ...... 

«..« 

678 

Bavacha (Guj.) — 

«..« 

39« 

Bavachi (B.) 

...... 

391 

Bavachya (Mar.) 

....« 

391 

Baval (Guj.) 

„.«. 

661 

Bavanchi (H.) ..... 

...... 

391 

Bavanji (Tel.) -.«. 

«..« 

313 

Bawachi (Bo.) «... 

««. 

391 

Bawang (Mai.) — 

«,«. 

662 

Baxsingh (Mar.) 

««.. 

649 

Bayabirang (H.) 

«.... 

600 

Bayrah (P.) 

«.... 

6S7 

Bazinali (B.) 

...... 

602 

Bazrckatima (Arab.) 

..«« 

379 

Bazrequatuna (Arab.) 

«..« 

379 

Bead tree (Eng.) 


363 
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Beami (Mai. & Tam.) 

341 

Bebrang (P.) 

367, 679 

Becbadi (Kan.) 

597 

Beda (Mar.) 

687 

Bedana (Pers.) 

292 

Bedanj ire-kbatai ( Pers. ) 

66s 

Bede-mushk (Pers.) 

684 

Bedmushk (H. & P.) 

684 

Bedoli sutta (Assam) 

681 

Bedim (Bo.) 

536 

Beerbough tee (H.) 

■ • 535 

Bagbnoki (B.) 

601 

Behada (Bo.) 

687 

Bebara (Bo.) 

527, 548. 687 

Bebasa (Bo.) 

. . 687 

Behda (Bo.) 

687 

Behedan (Bo.) 

687 

Behra (H.) 

687 

Behurbans (B.) 

• • 287 

Bckhgillo (Kasb) 

427 

Bekb-i-banfsa (Pers.) 

676 

Bekh .sosan (Kash.) 

676 

Bel (B., Mar., Urdu, Assam & 

Kumaon) 267,512 

Bela (B. & Bo.) 

267 

Beladin (Arab.) 

407 

Belatak (H.) ...... 

407 

Belatijau (B.) 

604 

Belkangu (Debra Dun) 

500 

Belladonna (Eng.) ii 

31. 3 S. 36. 40. 49. 72, 

73. 74, 76. 77. 91. 13s. 266, 406 

Bellary-leaf (Eng.) 

613 

Belparash (Pers.) 

- 329 

Beltivas (Mar.) — 

303 

Benduruppu (Tel.) 

358 

Bengal quince (Eng.) 

267 

Bentba (Kash.) ...... 

IQ 5 

Bera (P.) 

673 

Berain (Kumaon) 

561 

Berberis root (Eng.) 

49 

Berela (B.) 

409,471 

Bergamot (Eng.) 

614 

Bet (H.. B. & Bo.) 

603 

Betain (H.) 

- 363 

Betan (Mai.) 

667 

Betel (Eng.) 

51. 373. 375 . 376 , 377 

Betel leaf (Eng.) 

371. 372, 374 . 614 

Betel nut (Eng.) 

49, 282, 372. 376 

Betel nut palm (Eng.) 

280 

Betel nut tree (Eng.) 

280 

Betel oil (Eng.) ...... 

373 

Betel popper (Eng.) 

371 

Bethu sag (H. & B.) 

102 

Beaoar (Eng.) ™ 

534 


Bhadra (S.) 262,397 

Bhadrabala (S.) ... .... 501 

Bhaibirrung (B.) 672 

Bhairab (B.) O87 

Bhais (H.) ... 534 

Bhaira (H.) 687 

Bhaklira (P.) 528 

Bhakra (P.) 528 

Bhakri (H. & Bo.) . . 537 

Bhakshalaka (S.) 430 

Bhakshyapatra (S.) . . 371 

Bhali (S.) 386 

Bliallataka (S.) 40S 

Bhambcli.s (Jaiinsar) 173 

Bhanclaka (Sing.) .. 676 

Bliandira (S. & Afar.) . 670 

Bhang (B. & H.) 84, 85, 8^), 89, 90, gi 

Bhanga (S ) .8^1,85 

Bhangan (B.) . .... 53O 

Bhangannla (Mar.) 498,595 

Bhangi (Kan. & Tam.) ... 84 

Bhangra (II., B. & Bo.) $05, 597. 59^). 
Bhant (H. & B.) .. . . .... 322 

Bbaphali (Ind. Baz.) 596 

Bharamdandi (Dec.) .... 283 

Bbaraiigi (S., H., Bo. & Tel.) 5cx>, 521,600 
Bbarbari (Santb.) ... ... 680 

Bbarbband (H.) .. ... 283 

Bharbhurwa (N.W.P.) 283 

Bbargi (S.) . .. .. 500 

Bbarla (H.) 687 

Bhaskar (S.) . . .. 30^ 

Bha.smas of abhra, banga, 
lauha, raupya & swarna (S.) 441,443, 

445,454,461 

Bbasura (S.) 402 

Bbat (Bo.) 322 

Bbatkateya (P.) — 283 

Bhatmil (P.) 283 

Bbatta (Bo.) S18 

Bhauma (S.) 297 

Bbavan-bakra (H.) 226 

Bbavanj (H.) .. . — 39^ 

Bhedani (S.) — 502 

Bhedi janetct (Santh.) ...... 664 

Bbeka (S.) 537 

Bbekaparni (S.) 352 

Bbekar (P.) •••* — 264 

Bbeki (S.) 352 

Bbekkar (Jbelum) .. .. 264 

Bbela (B., H. & P.) 407,408 

Bbelatuki (B.) 407 

Bbenda (Bo.) — 1 676 


Bhendi (H., Bo., Tam. & M.P.) 676,688 
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Bhendu (H. & N.W.P.) 
Bhera (B.) 

Bherband (P.) 

Bherda (Mar.) ..... 
Bherdha (Bo.) 

Bherenda (B.) 

Bhemda (H.) 

Bhersing (Vern.) 

Bheyla (H.) 

Bhiba (Bo.) 

Bhikshu (S.) 
Bhilabhushana (S.) 
Bhiladar (P.) 

Bhilama (Bo.) 

Bhilamu (Guj.) 

Bhilanvana (Urdu) 

Bhilawa (H. & P.) 
Bhilawan shell (H.) 
Bhillataru (S.) — 

Bhilli (S.) 

Bhimb (Bo. & H.) 

Bhindi (H. & P.) 

Bhindu (Guj.) — 
Bhirand (Bo.) 

Bhirandel (Bo.) — 
Bhiranga (B.) ....- 

Bhiringaraja <S.) 

Bhirmie (B.) 
Bhishakapri3ra (S.) 
Bhishangmata (S.) 
Bhokani (S.) 

Bhomroti (Assam) 
Bhonpatri (Mar. & Guj.) 
Bhooyanankcri (Konkani) 
Bhor (P.) 

Bhoree loth (H.) 
Bhringaraja (S.) 
Bhringeshtha (S.) 
Bhui-amla (B.) 
Bhui-avala (Bo.) 
Bhuiavali (Bo.) — 
Bhuidari (Bo.) ...... 

Bhui-dtxmur (B.) 
Bhuikanda (Bo.) 
Bhui-kohala (Bo.) 
Bhuikumra (B.) 

Bhui mug (Mar.) 
Bhui-tulsi (B.) 
Bhujangakshi (S.) 
Bhujangalata (S.) 
Bhujangavalli (S.) 
Bhujpattra (H.) 

Bhukuri (P.) ^ 

Bhidagaa (S.) — 


- 413 

512 

.. 339 

674 

670 

597 

523 
519, 598 
... 519 

... 598 

... 549 

604 
251 

Sii»676 

676 


Bichati (B.) 

Bichhu (Kumaon) 

Bichlarak (B.) 

Bichu (H., B. & P.) 
Bichua (H. & P.) 

Bichuti (B.) 

Bifay (Vern.) 

Bigasar (H.) 
Bighbarindeh (Pers.) 

Bihi (H.) 

Bijapadapa (S.) 

Bijapura (Kan.) 
Bijapuram (Tel.) 

Bijasar (H.) 

Bijband (Vern.) 

Bijori (Kan.) 

Bikh (B.) 

Bikh-i-banafshah (Pers.) 
Bikhma (Vern.) — 

Bil (Guj.) 

Bila (Bo.) 

Biladhutura (H.) 
Biladur (Pers.) — 


340 

Bhulavaanga (S.) 



605 

537 

Bhumiari (S.) 



98 

283 

Bhumibala (S.) 



409 

. 687 

Bhumi-jambu (S.) 


606 

687 

Bhumikashmanda (S.) 

...... 

676 

236 

Bhumikumra (B.) 


...... 511 

676 

Bhumikushmanda (S.) 

...... 

5x1 

. 568 

Bhumjambu (S.) 


...... 521 

407 

Bhumyamalaki ( S. ) 


519.60s 

407 

Bhunguru (Kumaon) 


685 

353 

Bhunimba (S.) .. .. 


250,278,603 

261 

Bhupadma (S.) 



98 

408 

Bhuringni (Bo.) 


525.686 

407 

Bhurjapatra (S. & B.) 


595 

407 

Bhustrina (S.) .... 

.... 

503,672 

408 

Bhutabhna (S.) 



271 

407, 408 

Bhutakesi (S.) .... 


596 

no 

Bhutali (Kan.) .... 


525 

413 

Bhulanashana ( S. ) 

.... 

408 

413 

Bhutan kusamu (M.) 


...... 578 

314 

Bhuta-pala (Bo.) 

.... 

545 

597. ^7& 

Bhutbhiravi (B.) 

.... 

389 

676 

Bhutigatt (Kash.) 

.... 

515 

674 

Bhutika (S.) 

.... 

504 

674 

Bhut kesi (H. & B.) 

.... 

596 

672 

Bhu-tulasi (Tel.) 

... 

517,680 

505 

Biba (Bo.) 

... 

407 

526, 687 

Bibha (Mar.) 

... 

408 

427 

Bibla (Bo.) 

... 

522, 599 

264 

Bibu (Bo. & Mar.) 

... 

408,558 

536 

Bibwa (Mar.) 

•• 

408 


... 561 

495 

S6i,0oi 
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Bilaikand (H. & Bo.) 511,676 Bockada (Tel.) 670 

Bilambi (Bo.) 407 Bodasoram (Tel.) ..... 525 

Bilati badam (B.) 521 Bodda (Tel.) 674 

Bilawa (P.) 408 Bode grass (Eng.) _ _ 613 

Bildi (P.) — .... 194 Bodha (S. & Bo.) .... 270,667 

Bill (H.) .... 267 Bodhaniya (S.) .... 262 

Bililotan (H.) 601 Boliar (P.) ..... ..... ..... 673 

Billy (Guj.) 267 Bohera (B.) 687 

Bilnalita (B.) 596,604 Bokcnal (Bo.) 559 

Biloja (P.) 561 Bol (II. & Pers.) _ 670 

Bilva (S.) — . . 267 Bola (Kan.) .. .. 670 

Bilvamu (Tel.) 267 Bolam (Sing.) C70 

Bilwuli (Mar.) ...... .... ... 558 Boli (H.) ...... 501 

Bimba (S.) ... ... 314,596 Bolidda (Mai.) ... .... „... 511 

Bimbal (Mar.) ... 672 Bolsari (Guj.) .. ... . ...... O78 

Bimbi (Mar.) ...... ... ... 314 Bomajcmudu (Tel.) .... 507 

Bimbu (B.) . . 314 Bonbheranda (B.) . 676 

Biiicha (B.) (.102 Bond-na-clia (B.) .... .... 536 

Bindiniuthi (Santh.) .... .... O04 Boiiduc nut (Eng.) 304 

Bipte (Mar.) .... 558 Bondumalle (Tcl.) .... .... 512 

Birakaya (I'el.) .... 354, 677 Bonga ('I'd.) . . . 065 

Biranga (B.) .. . 506 Bongu (Tel.) .... ....„ 288 

Biranjasif (Cutch.) . . .. 6(n Bongu vcdnru (Tol.) ., .... 288 

Bird’s eye (Eng.) ... .. 555 Bonjoi (B.) ... -... 500 

Birha (P.) .... .... 687 Bonklioye (Bnrni.) 66t 

Birhatta (H.) ...... .... ...... 524 Bonmcthi (B.) ... 409,606 

Birmi (H., P. & Kash.) 526, (>87 Bonpatol (B.) ...... — 549 

Birmova (Bo.) ... 604 Boppayi (Tel.) 3^9 

Bis (P.) 606 Bor (H. & P.) 508,604,673 

Bish (H. & Arab.) 54,56,57 Bori (Malay) ... .... 671 

Bisha (B.) 52,675 Borsali (Bo.) . . 514,605,678 

Bislialanguli (B.) 509,675 Boruna (B.) 435 

Bi.shkapra (Bo., P. & Vern.) 548,570 Botha gra.ss (Vcrn.) .... 613 

Bishlanguli (B.) 579 Bottuka (C.P.) .. - . -- 340 

Bishnag (Pers.) ... . . 54 Box- wood (Eng.) .. .. 544 

Bishop’s weed (Eng.) 93 Boyra (B.) 687 

Bislambhi (H.) 545 Bracken fern (Eng.) 651 

Bislanhi (Vern.) ...... «.... 567 Brahmadandi (S. & Tel.) ...... 283 

Bismar (Saharanpur) -.... 270 Brahmadundi (H.) .. » 283 

Bisru (P.) ».... 312 Brahmamanduki (H. & B.) . 668 

Black cummin (Eng.) 569 Brahma manduki (S., H. & B.) 351,352 

Black dhatura (Eng.) ...... 88 Brahmandanti (Mai.) 283 

Black mint (Eng.) 198 Brahmi (S., H. & Mar.) ...... 283,341,352 

Black oil tree (Eng.) 3i3 Bramadandu (Tam.) --- 283 

Black spleen wort (Eng.) ...... 648 Bramhadandi (S., H. & Bo,,) 597,599 

Blinding tree (Eng.) 557,568 Branchu (P.) -- 367 

Blraksha (P. & B.) 545 Brank (Eng.) .... -- 557 

Blue gum-tree (Eng.) ...... 167 Brela (B.) — 409 

Blue pine (Eng.) .. .. 223 Brihadaela (S.) -.... • - 494 

Blue vitriol (Eng.) 53^ Brihannimba (S.) - - 363 

Blumichcham-tulasi (M.) «.... 580 Brihatphala (S.) -... 497 

Bnah (Assam) ...... 287,665 Brihattikta (S.) 1 -- 3^0 

Bobbi (Mar.) -... 596 Brihattrina (S.) ...... — * 287 

Bobunaj (Arab.) — 664 Brihattvaka (S.) — • 276 
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Brihmi-sak (B.) ...... 341 Canadian maiden hair (Eng.) ...... 648 

Brimposh (Kash.) ...... 605 Cannalavangapattai (Tam.) ...~. 126 

Brown mustard (Eng.) 49 Caraway (Eng.) 50,92,93,96,298,614 

Brown sarsaparilla (Eng.) ....- 187 Cardamom (Eng.) 142,143,144,165, 

Buchanaka (S.) ...... ...... ...... 63 403. ^>i4 

Buckwheat (Eng.) 542,557 Cardamom fruit (Eng.) -.... ..... 51 

Budagur (P.) ...... ..... 146 Carilla fruit (Eng.) ..... ...... 568 

Budbar (B.) ...... ...... 506,600 Carrot (Eng.) ...... — 556 

Budha-kakara (Tel.) 667 Cascara (Eng.) ...... ...-. 10, 174 

Budida-gummadi (Tel.) .... .... 497 Cashew (Eng.) 41 

Bue (Vern.) .... .... 376 Cashew apple (Eng.) 555 

Buffalo (Eng.) .... .... 534 Cashew nut (Eng.) ...... 555 

Bugra (P.) .. .. »..« 321 Cashoo nut tree (Eng.) 280 

Buhura (H.) -.... ...- 687 Cassarva (Ind. Baz.) 547 

Buhuru (B.) ...... 687 Cassava (Eng.) ..... ..... 547 

Buin (P. & ICish.) 598,^05 Cassia (Eng.) 613,618 

Bukam (Mai.) — 305 Cassia fruit (Eng.) 50 

Bukchi (H.) ... . 391 Cassina (Eng.) ...... .. .. 83 

Bukslat-ul-mulik (Arab.) ...... 674 Cassiterite (Eng.) .... ... 443 

Bunduk (Arab.) .... 603 Cast iron (Eng.) 446 

Bunk (Eng.) ..... 31^ Castorcum (Eng.) -.... 534 

Bunokra (B.) .. . ** 606 Castor seeds (Eng.) 41,236, 237 

Bur (Bo.) -... 673 Catechu palm (Eng.) 280 

Bura keru (B.) ...... .... .... 335 Catechu tree (Eng.) ...... ...... 280 

Burkai (Tel.) 354, 513.677 Cat’s milk (Eng.) .... 556 

Burmie (B.) ...... ...... .... 687 Caltibira (M.) ... 546 

Burrangokhur (H,) ..... 43® Cedar (Eng.) ... 311,613 

Burundi (Bo.) ...... .... 510,545 Cephalopoda (Eng.) 535 

Bur^weed (Eng.) ...... 438 Cerkkotta (Mai.) ... ... 408 

Bushita (S.) ..... .... 270 Celaceum (Eng.) 535 

Busteyrumi (Arab.) ..... ...... 430 Ceylon Cinnamon (Eng.) ...... 126 

Butea seed (Eng.) ..... ..... 50 Ceylon leadwort (Eng.) ...... 386 

Butshubr (P.) ...... ...» ...... 146 Cha (H., B. & Mar.) 79 

Butshur (P.) »... 144 Chab (H.) 520,601 

Buttercups (Eng.) .... ...». 41 Chaburanja (H.) ...... 537 

Butter tree (Eng.) .... 356 Chachar (P.) .... ..... 292 

Byakura (B.) .... ..... 524 Chachi bet (H., B. & Bo.) 596 

Byang (B.) ... ....» 537 Chachinga (H.) ....» 528 

Chachri (P.) ..».. .... ...... 367 

Cajuput (Eng.) ... . ...... 613 Chachu (S.) ...... .... ...« 296 

Cajuputa (Mar.) ...... 678 Chadurakalli (Mai.) .... 507 

Cajuputi (Malay) ».». 678 Chadu til (B.) — ... 684 

Cajuputte (B.) ...... 598,678 Chae-kashmiri (Pers.) 672 

Calicut ginger (Eng.) 258 Chagulbanti (B.) ... 330,598 

Californian cinchona (Eng.) .... 413 CTiai (H., B. & Mar.) ... ^ 79 

Calthrops (Eng.) ...... 43O C!haitfa (Kesh.) ... ...... 424 

Calumba (Eng.) ...... 32,293,294 Chakanda (H. & B.) » ...... 596 

Calumba wood (Eng.) ...... .»». 293 Chakki (Vern.) ....» » ....^ 88 

Camel (Eng.) 534 Chakor (B.) ...». « ....» 533 

Camel grass (Eng.) 613 Chakotra (B. & H.) , ~... 506 

Campk)r basil (Eng.) ...... .»» 123 ^ Chakra (S.) »..» . 377 

Camphor tree (Eng.) ...... 120 Chakralakshaiia (S.) 4^7 

Cannabis (Eng.) — 50,88,91 < 3 hakramarda (S.) 499,600 

Canada Reabatid (Eng.) -- 556 Chakranjfi (S.) 377»427 
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Chakrani (S. & Mar.) ...... 301 

Cliakrashalay (S.) 261 

Chaksi (H.) .... .. 311 

Chaksie (Bo.) .. 311 

Chaksu (H. & Urdu) .... 311 

Chakulia (B.) . . 529 

C'hakunda (H. & B.) .... 499,600 

Chakut (H.) .... 311 

C'hakwit (Bo.) 6(39 

Clialavamiriyalu (Tel.) ... 224 

Clialkumra (B. & P.) .... 497 

Challa gaddalu (Tcl.) .... .... 665 

Challamulaga (Tcl.) ... . . 525 

Cliamargular (C.P.) ... ..... 358 

(liainari (Mar.) .... ... 3^9»683 

Chamba (H. & Kash.) .... 5iL(>33 

C'liambalika (H.) .. . 616 

C'hambeli (S., Bo. & H.) .... 512,597 

(.'hameli (B.) .... .... 512, 597,^33 

Oiamlani (Nep.) . . 413 

Champa (Bo., PI., B. & Vcni.) 514,569 
Champabaha (Santh.) .... .. 601 

Champaca-flower (Eng.) ... 613 

Champaka (S., H. & B.) ... . 514 

C!hamijakam (Mai.) ... . 514 

Champakrnu (Tel.) .. ... 514 

Chana (PI. & Bo.) 59C 

CJhanadruma (S.) . . 430 

Chanda (S.) ...... 438 

Chandana (S.) 323 

Chandan i)etu (H. & B.) 102,669 

CHiandata (S.) .... 425 

Chanderlckha (S.) 391 

Clianderprabha (S.) .. .... 391 

Chandkuda (Mar. & Bo.) .. .. 279 

Chandkura (Mar.) . . 279 

Chandia (Bo. & Mar.) .... 279 

C'handna (P.) ...... 677 

Chandra (S., Bo. & B.) 358,397 

Chandrahasa (S.) ...... 427 

Chandrapasa (S.) ...... 427 

Chandra shura (S.) 598 

Chandraspada (S.) ...... 377 

Chandrasura (S.) ...... 397 

Chandrika (S.) ' 397 

Chandul (Bo.) 279 

Chang shan (Chinese) 33^ 

Chanjanbutai (Baluchi) — 598 

Chanoti (Guj. & Mar.) — 260 

Chanu (B.) 495,595 

Chapra (H.) ...... 679 

Charachi (Tel.) ...... ...... 509 

Charaigorwa (H.) 435 

Charai pakhi (B.) ..... ...... 537 

91 


Charas (H. & B.) 84,85,86,88,89.90,164 


Charayatah (H.) ...... 250 

Charayetah (H. & Dec.) 278 

Charbee (B.) 533 

Char-bughra (Vcrn.) ... 204 

Cliaroli (Mar. & Guj.) 498 

Chart! (S.) ... . 323 

Charvarmada (Mar. & Bo.) .... 279 

Chashmckhai ush (Pers.) 261 

Chashmizaj (Arab.) ... 3JI 

Chashmizak (Pers.) ... 311 

Chashum (Pers.) 31 1 

Chasmkuros (Pers.) .... ... 261 

Chaste (Eng.) . . .. 614 

Chalak (B.) 535 

Chataka (S.) 537 

Chalaki (S.) . ... 261 

Chata-rashi (Tel.) ... . 674 

Chatiaii (Assam) ... 276 

Chatiurn (B., 11. & Kumaoii) .. 276 

Chaliwan (Nep ) ... 276 

Chalraparna (S.) ... ... 276 

Chalri (Nep.) . . ... 291 

Chattankaya (Alai.) 316 

Chaltu-elupa (Tam.) 688 

Chatuiig (Kash.) .... 687 

Chat wan (B.) . . . . . 276 

Chaulmogra (PI., B. & Bo.) .... 597 

Chaulrnoogra ( Kng. ) .... 5 j , 414, 4 J 8 

Chaulmoogri (Arab.) . . .... 414 

Chaupatia (H.) .... 296 

Chavaka (Guj.) ... .. .. ... . 

Chaval (H. & B.) .... .... 5^8 

Cha\ika (S.) 520,601 

Chchinna (S.) 427 

Chchinnaruha (S.) .... 427 

Chchinnodliana (S.) 427 

Chchinnodbava (S.) - 427 

Chebira (Tel.) 5I9 

Cliedukodise (Tcl.) 342 

Chein (P.) 363 

Cheka-parni (S.) ... 668 

Chelonia (Eng.) .... 535 

Chem (Mai.) 270 

Chempalukka (Mai.) — 281 

Chemparutti (Mai.) ... . • 509 

Chemudu (Tel.) — 507 

Chena (Mai.) 494 

Chendiramu (Tel.) — 35® 

Chengeri tenga (Assam) — — 681 

Chenkolli (Mai.) 358 

Chenopodium (Eng.) lOi 102,639,669 

Chepa-nune (Tel.) — ••• ^74 

Chera (Mai.) 4o8 



722 


INDIGENOUS DRUGS OF INDIA 


Cherailu (H.) 

Cheraken (Java) 

Cheraku (Tel.) 

Cherivallel (Mai.) 

Cherkkuru (Mai.) 

Cheruchanavittintevilta (Mai.) 

Cherupinnai (Mai.) 
Cherupoyara (Mai.) 

Cheshmak (Pers.) 

Cheti-potla (Tel.) 
Chettikotuveli (Mai.) 

Chettu (Tel.) ...... 

Chewa (P.) 

Chhagal-bati (B.) 
Chhagriaruba (H.) 
Chhataphala (S.) 

Chhatim (B.) 

Chhatrak (S.) 

Chhatraka (S.) ..... 

Chhipa (Bo.) 

Chhotachand (H., Bo. & B.) 
Chhotadudhilata (H.) 
Chhotagokhru (H.) 

Chhota kulpha (H.) 

Chhoti dudhi (H.) 

Chian (H.) 

Chiatarui (H.) ..... 

Chibhado ( Sind. ) 

Chichinda (S. & P.) 
Chichinga (B.) 

Chichm (Arab.) 

Chichra (H.) 

Chickana (Bo.) — 

Chicory (Eng.) -... 

Chikana (Mar.) — 
Chikinamu (Tel.) 

Chikini (Tel.) 

Chikkana (S.) 

Chiknimati (H.) 

Chikri (Kash.) — 

Chikti (H.) 

Chikunda (Mar.) 

Chil (H.) 

Chilauni (H.) 

Chili ragha (Garhwal) 
Chillies (Eng.) .... 

Chillu (Tam.) ...... 

China-alla (Sing.) 
China-badam (B.) 

China clay (Eng.) 

China! katha (Bo.) 
Chinakarab (B.) — 

Cliina nora (Eng.) 
Chinduga (Tel.) — 


6oi 

671 

523 

597 

408 

513 
596 
519 
311 
688 
385 
686 
144. 14b 
681 
435 
281 
276 

655 

353 
534 
397 
336 
430. 438 
528 
579 
334 

546 

309 

528 

528 

311 

301 

677 

318,319 

409 

281 

281 

281 

531 

544 

606 

...... 493 

221 

...... 561 

660 

667 

334 

«... 685 

63 

«... 532 

.... 689 

..... 425 

413 
..... 493 


Chingali (S.) • - — 537 

Cliingri (B.) .... • • •• •• 537 

Chinna-kata banda (Tel.) ..••• 61 


Chinni (Tel & Dec.) 
Chintapandu (Tel.) 

Chipita (S.) 

Chipkuli (H.) 

Chippa bhasma (B.) 
Chippa-gaddi (Tcl) 

Chir (H. & P.) 

Chirabilva (S.) 

Chiraita (Bo.) ... 

Chiratta (H.) 

Chirbhita (S.) . .. 

Chireta (P. & B.) 

Chiretta (Eng.) 

Chirghas (Kash.) 

Chiribenda (Tel.) 

Chirimanu (Tel.) 

Chir pine (Eng.) 

Chironji (H. & B.) 

Chiror (P.) 

Chirpoti (H.) 

Chirru (P.) 

Chirukaltali (Tam.) 
Chirukizhukanelli (^lal.) 


...... 492 

686 
.«... 311 

537 

534 

672 

221, 520, 598 
388.511 
250 
250 

309 

250, 322, 424 

52, 250 

545 

409 

495 

123, 221, 223 
4<)8 
291 
549 

438 

61 

... 519 


Chirupalleru (Tel.) 

Chirval (H.) 

Chita (H. & B.) 

Chitabansa (P.) 

Chitalakri (Urdu) 

Chitarak (H., C.P. & P.) 

Chitawar (H.) 

Chiti (H.) 

Chitisirin (P.) 

Chitruk (B.) 

Chitligara (Tel.) 

Chittimulaga (Tel.) 

Chitu (Nep.) — 

Chitra (S., H., B., Bo.. Pers., P., 
Nep. & N.W.P.) 289. ago, 385, 386, 
Chitrack (Bo.) 

Chitraka (S. & Mar.) 

Chitramul (P.) .•••• 

Chitramula (Mar.) 

Chitramulamu (Tel.) 

Chitranga (S.) — 

Chitravalli (S.) .. .. 

Chitrayodhi (S.) 

Chitu (Nep.) 

Chobachini (S.) 

Chobchini (S., H., B., Bo. & P.) 
Chodhari (Bo.) ..... 

Choi (B.) 


430 

601 

386 

194 

385,386 

’ 386 


401, 545 

386 

385, 386 
424 
386 
.. 386 

,« 386 

... 386 

421 

670 

685 

524,685 

669 

520 
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Chola (B. & P.) 

596 

Cholam (M.) 

548 

Chopra (Simla) 

173 

Choriyanam (Mai.) 

527 

Chosi (Nep.) 

560 

Chotagokliru (H.) 

S2«,599 

Chota-kirayata (H.) 

673 

Choti dudhi (H.) 

507 

Choti elachi (H. & B.) 

142 

Choto kulpa (B.) 

5^ 

Chotokut (B.) 

599 

Chotra (H.) 

. . 289 

Chua (H.) 

536 

Chucka (H.) 

- . 57?' 

Chudala (S.) 

261 

Cbudamani (S.) — 

261 

Chiika (H., B. & Bo.) ... 

599, 606 

Cliukapalam (B.) 

547, 560 

Chukha (P.) 

681 

Chukra (S.) 

S99,6o6 

C.hukrika (S.) 

681 

Chumlani (Nep.) 

4II 

Chun (B.) 

666 

Chuna (H.) 

666 

Chunah (P.) 

666 

Chunambu (Tam.) 

666 

Chundrus (B.) «... 

689 

Chunhati (B.) 

260 

Chuno (Guj.) 

666 

Chupra (U.P, & N.W.P.) 

367, 679 

Chur-ganja (H.) 

88 

C'hurls’ treacle (Eng.) 

271 

Churna (S.) 

666 

Chutrika (S.) 

547, 560 

Chutro (Nep.) 

289 

Chuvannakotuveli (Mai.) .... 

«... 385 

Chuvannavilpuri (Afal.) .... 

397 

Cinchona (Eng.) 31, 32 , 34, 41, 50, 114, 116, 

120, 

138, 369, 429, 436, 

Cinchona bark (Eng.) 

20,29, 

Cinnamon (Eng.) 

50, i6s, 302, 613 

Cinnamon oil (Eng.) 

623 

CJlron (Eng.) 

614 

Citronella ( Eng. ) 

613 

Citronella grass (Eng.) 

94, 200, 630, 631 

Cittegi (Tel.) 

504 

Civet cat (Eng.) 

538 

Clay (Eng.) 

531 

Climbing staff plant (Eng.) 3i3 

Clother (Eng.) ...... 

438 

Clove (Eng.) 51, 127, 172, 173. 6i3f 635 

Cobbler’s pegs (Eng.) .... 

556 

Cobra venom (Eng.) 

476 

Coca (Eng.) 32, 161, 162, 163, 166 


Cocaine plants (Eng.) i6i 

Cochineal insect (Eng.) 535 

Cochin ginger (Eng.) ... .... 257 

Cochin grass (Eng.) 613 

Cochinil puchi (Af.) 535 

Cocklchur (Eng.) 438 

Cocoa (Eng.) 83, 203, 268 

Coconut (h'ng.) ... ... 50, 127 

C oflfee ( Eng. ) 79, 80, 81, 83, 203 

Coffee plant (Eng.) 50 

Coke (Eng.) . . . „ 30 

Colchictim corm and seed (Eng.) .. . 50 

Colocynth (Eng.) SO, 129 

Colombian bark (Eng.) .... .... 115 

Colombo (Bo.) .... . . . 605 

Coliimbo wood (Eng.) ... .... 293 

Common emetic nut (Eng.) 395 

Common marking nut (Eng.) .. 407 

Common nettle (Eng.) ..... 561 

Common rue (Eng.) .... .... 560 

Conch (Eng.) . . 538 

Conessi bark (Eng.) . . 34-2» 343 

Copaiba ( Eng. ) 220, 243, 286, 287, 614 

Copra (Eng.) . .. .. .. 127 

Coral (Eng.) .... ... 535 

Coriander (Eng.) . .. 50,614 

Costa Rica sarsaparilla (Eng.) . .. 187 

Costus (Eng.) ... 402 

Cotton plant (Eng.) .... 568 

Country mallow (Eng.) 409 

Country-man’s treacle (Eng.) ... . 560 

Cowhage (Eng.) .... .... 559 

Cowrie (H.) ..... ... ... 535 

Cowry (Eng.) .... 535 

Cow’s urine (Eng.) ..... 53^ 

Crab (Eng.) 53« 

Crab’s claw (Eng.) ... .... 5^0 

Great (Eng.) 278 

Creeping ivy (Eng.) ...... 55^ 

Cress (Eng.) - • 5^8 

Crown bark (Eng.) .... 

Cubebs (Eng.) 51, 221, 224. 243, 261, 286, 614 

Cuckoo (Eng.) ..... — 535 

Cumin (Eng.) 93» 95 j 96» 6i4» 615 

Cumin water (Eng.) ..... 94 

Cundung katric (Tam.) — 686 

Cuprea bark (Eng.) .... — Ii5 

Curcuma (Eng.) — 3^7 

Cutch (Pers.) 292 

Cuttle fish (Eng.) ..... — 537 

Cwitch (Eng.) — — 559 

Dabali (Guj.) .... 

Daboia venom (Eng.) . — 476 
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Dabur (B.) .. 316 

Dadamardana (Mar.) . 668 

Dadamari (S.) ...... 499 

Dadhuri (P.) 674 

Dadima (S.) 522,683 

Dadiman (Mai.) 522 

Dadmari (B.) 596,668 

Dadmurdan (H.) 596,668 

Dadrughna (S.) 668 

Dagra (Ind. Baz.) — 60 

Dahaka (S.) ...... 386 

Dahan (Rajputana) 428 

Dahnulefaham (Arab.) ...... 4^7 

Dahur karanja (B.) ...... ~.... 388 

Dahya (P.) ...... 526 

Daivapala (Mai.) ...» 276 

Dakhnirbissi (H.) ...... 320 

Dakrabo (China) 4^5 

Daku (Vern.) -.... «... 376 

Dalchini (Kan., Bo., Mar., Tel. & B.) 126 

Dalegandhi (S.) 276 

Dalim (B. & Assam) 522,683 

Dalimba (Bo.) ...... 522,683 

Dalimgachh (B.) .. 5^2 

Dalimma (Tel.) ..... .. 522 

Dalinm (B.) .. 599 

Dalkaramcha (B.) .. 388 

Dama (P.) 507,602 

Damahan (H.) -.... 507,602 

Damana (Bo.) — ... 509 

Daman-papar (H.) 680 

Dand (Arab.) ... 671 

Dandalonbin (Burm.) ... 364 

Dande-nahri (Arab. & Pers.) ... 677 

Danikan (Kumaon) ..... 363 

Danti (S., H. & B.) 497,543,595,66s 

Dantimul (Bo.) - 497,543,665 

Dapoli (Mar. & Bo.) - 339, 602, 605 

Darab (P.) 312 

Darakhtc-bang (Pers.) ...» 84 

Darakhtegulchakan (Pers.) ».. 357 

Darakhtegulcha-kanesahrai (Pers.) 356 

Darakhte nar (Pers.) ..... - 683 

Darakhte pallah (Pers.) ».... -. 301 

Darakhte-shanah (Pers.) ... 661 

Darakhte-sibr (Pers.) ~ 61 

Darakhtctari (Pers.) ....- . 666 

Darau (P.) «.... ...... „ 557 

Darchini (P.) , 126 

Dardur (Vem.) -.... 441 

Dare jhapak (Santh.) «.... 684 

Dar-filfil (Arab. & P.) ».... 682 

Darhald (H.) -.... 289 

Darhuld (Pers.) 290 


Darimba (S.) 599, 606 

Darshishaan (Pers.) 678 

Daru (P.) 683 

Darudi (Guj.) ...... 283 

Daruhaldar (Gnj.) 290 

Daruhaldi (H. & Mar.) 290 

Daruliaridra (S. & B.) 289,290, 293 

Daruhuld (Pers.) 290 

Daruna (S.) 386 

Darunisha (S.) ...... 290 

Darupita (S.) 290 

Diiruri (Mar. & Dec.) 283 

Darvi (S.) 289, 290, 293 

Darya-kaf (H.) ..... 537 

Darya-kanaryal (H. & Bo.) ...... 602 

Darzardi (Pers.) »... 325 

Dasamula (S.) .... 681 

Dasamula kvatha (H.) ..... ...... 430 

Dasanamu (Tel.) 5^o 

Dashamula (H.) 389 

Dasi (B.) . .. 595 

Datura (Eng.) 50,134,672 

Dattura (P.) ...... . ... .. ... i 34 

Davana (Mar., Tam. & Kan. | 71 

Dayingiwa (Hausa) ...... 353 

Deadly night shiide (Eng.) ....- 72 

Deikna (H.) 363 

Delft grass (Eng.) 613 

Deobabul (Bo.) 492 

Deodar (H.) . . 499,596 

Deodari (Bo. & Mar.) .... 311 

Deo-dhan (H. & Bo.) 548 

Deokapas (Bo.) ...... 509 

Der (P.) 3T2 

Deri (P.) 312 

Dermatitis (Eng.) ...... 542 , 551.555 

Derris (Eng.) — 64,542 

Desman (Eng.) ...... ...... 465 

Devabaram (Mai.) ...... 3U 

Devadaru (S., B. & M.) 499,596,602 

Devadri (Tel.) — — 499 

Devanahuli (Vem.) ..... ...... 568 

Devaspat (Pers.) ..... ...... 297 

Devataruni (S.) .«... .... 523 

Devavriksha (S.) .... 276 

Devdaru (H. & B.) .... ...... 520 

Devi (S.) 320 

Devil’s cotton (Eng.) «.... 259 

Devil’s nettle (Eng.) ... . 559 

Devil’s thorn (S. Africa) 430 

Dcwdar (P.) .. » ....- 499 

Dhai (H. & B.) - - . - ^ 

Dhak (H.) .. „ 301 

Dhakangu (P.) . ■. 579 
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Dhakur (B.) 316 

Dhalakura (B.) 270 

Dhala tulasi (Uriya) C80 

Dhamani (S., H., P. & B.) 509,598 

Dhamargowa (S.) ... 354 

Dhamasa (Mar.) 507 

Dhan (H. & B.) 518,600 

Dhana (S. & Bo.) .... 388,670 

Dhananjaya (S.) ... 421 

Dhane (B.) 670 

Dhania (H.) — 600 

Dhanurdruma (S.) ... ...... 287 

Dhanvi (S.) ... - • 421 

Dhanya (S. & H.) . .. 518,670 

Dhanyabhra (S.) .... .... 44 ^ 

Dhanyaka (S.) 600,670 

Dhanyamu (Tel.) . . .... 518 

Dhaoya (B.) ... . 495 

Dharakadambu (S.) ..... 57^ 

Dharaphala (S.) 354,395 

Dharmana (S.) .. .. — 509 

Dharniar (B.) 526 

Dliataki (S.) .... 606 

Dhatri (S.) 673 

Dhatriphala (S.) 497,605 

Dhattura (S.) I 34 

Dhatura (H., B., Mar. & Guj.) 134,596 

Dhatushya (S.) ■ • 287 

Dhavada (Bo.) 495 

Dhavala (S. & Bo.) . .. 421,559 

Dhaura (H.) •• .* 495 

Dhek (P.) 363 

Dhera (H.) 270 

Dheras (B.) — 676 

Dhira (S.) 323 , 355,427 

Dhmanksholi (S.) — 355 

Dhola akdo (Guj.) .... 305 

Dholi saturdi (Guj.) . .. 297 

Dhop-chamni (B.) — 34 1 

Dhordavana (Mar.) — 72 

Dhub (H., B. & Bo.) 504,596,604 

Dhudi (H. & B.) 335 , 342, 507, 511 

Dhumala (S.) ...... - 274 

Dhumrapatra (S.) -.... 496,577,664 

Dhundul (B.) ...... 546 

Dhup maram (Tam.) — 689 

Dhurva (S.) ...... . ... 

Dhutura (Bo.) — 596 

Dhvankshanalia (S.) ...... .... 261 

Digitalis (Eng.) 16, 34, 140, 247, 687 

Digitalis leaf (Eng.) 50 

Dikamali (Bo.) 597 

Dikmali (H. & Mar.) 597 

Dill (Eng.) 49, 96, 216, 614, 615, 639 


Dill water (Eng.) ... 216 

Dimba (S. & Bo.) >... 536 

Dimer i (H.) ... 674 

Dinesam (Mai.) ... 305 

Dingkain (Khasia) ... 523 

Dinglattcrdop (Khasia) 596 

Dingsa pine (Khasia) 223 

Dingsablch (Khasia) ... 526,687 

Dipaka (S.) .. . . 323 

Dipika (S.) .... 38() 

Dipta (S.) 313 

Dirasana (Tel.) ... .... 493 

Dirgbakila (S.) . 270 

Dirgbakilaka (S.) ... ... 270 

Dirghapadapa (S.) . ..281 

Dirghapatraka (S.) . 271,596 

Dirgliaphala (S.) ... 354 

L')irgliaraga (S.) . .. . . 325 

Dirmanah (Pers.) .... 65 

Dita (Eng.) 277 

Dita bark (Eng.) 49,276 

Diva (Bo.) ... •. 548 

Divabhishta (S.) . . 37 i 

Divakar (S.) . . .... . < 306 

Diver (Eng.) ... .... 537 

Divya (S.) .. 352 , 51 ^ 

Divyapushpa (S.) 425 

Djinji (Mai.) 354 

Dochunty (B.) .... • 603 

Dodder (Eng.) . ... 329 

Dodhak (Bo.) •••• 672 

Dodhi (Bo.) 333,512 

Dogwood (Eng.) .. . I 73 

Dolakura (Bo.) ... 342 

Dolaphala (S.) •••• 356 

Domba (Sing.) ... •• • • •• 667 

Dommadolu (Tel.) •••• 437 

Dona (B.) 595 

Dopahari (H.) . ... • ■ • 5 18 

Dorca (C.P.) 354 

Dori (H.) 512 

Dosakaya (Tel.) S02 

Doshahari (S.) •• 40 i 

Dougi (Bo.) ■” 

Doutha (Burm.) 

Dowla (Bo.) • 342,529,600 

Drakh (Bo.) 530 

Draksha (S., Tel. & Kan.) 530 

Dravi (P.) 

Dravida (S.) ... 327 

Dreck (Kash.) — 377 

Drek (P., H. & Bo.) ...». 363,377 

Dreka (S.) -- ' *• 

Dridliagranthi (S.) 7 
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Dridhakantaka (S.) 270 

Dridhapatra (S.) •- •• 

Dridhavalkala (S.) 281 

Drikaprasada (S.) - 

Drona piishpi (S.) 512,597 

Drunken date tree (Eng.) 280 

Dudh (B.) 504,596 

Duda-kaha (Sing.) - 671 

Dudal (P.) •• *“ 

Dudcory (Assam) - 342 

Dudeli (Guj.) ...••• 335 

Dudh batthal (P.) •• ^7 

Dudhia bish (Kash. & P.) •• 56 

Dudhialata (H. & B.) - 598 

Dudh kalmi (B.) ••• 5^7 

Dudipala (Tel.) •••• 333 

Dudiya (B.) 507,579 

Dudla (Bo. & P.) .... •• 561 

Dudli (P.) - ^7 

Dugdha (S.) 536 

Dugdhika (S.) .... 598 

Dukarkanda (Mar.) — 526 

Dulagondi (Tel.) ...... . .. 5i5 

Dulagundi (Tel.) 527 

Dulal labah (B.) ...... 493, 595 

Dumaputu (M.) - .. 534 

Dumni (P.) Sn 

Dumparashtrakamu (Tel.) 274 

Dumparasna (Tel.) — 397 

Dumshing (Bhutia) 660 

Dumtulli (Kash.) 648,662 

Dund (Pers.) ^7i 

Dundigamu (Tel.) . .. .. .. 5^2 

Dungari (Guj. & Sind.) 662 

Dunga zha (Sing.) — 679 

Dupada (Tel.) - 689 

Dupa-damaru (Tel.) 689 

Duraruha (S.) ^^7 

Durba (B.) 504 

Durga chhata (B.) ~ 655 

Durjara (S.) — 3^3 

Durlabha (S.) — — 327,493 

Durmada (S.) — 3^3 

Durmogha (S.) ...... -.. •— 

Dusaraitige (Tel.) — — 50i 

Dushta (S.) 402 

Dusparsha (S.) -... .... — • 507 

Dusto (Bo.) -■ - 598 

Duyutige (Tel.) — — — 427 

Dvitiyabha (S.) — 290 

Dzatsutt (Ladakh) .... •.... 56i 

East Indian screw tree (Eng.) -... 340 

Edakulapala (Tel.) - ^76 


Edakulaponna (Tel.) ...... ....• 276 

Edakularati (Tel.) — 276 

Edikkol (Tam.) — 3 ti 

Ekangi (B.) 327 

Ekashthila (S.) ... 320 

Ekharo (Guj.) ..... 353 

Ela (S.) .... 142,144 

Elam (Tam.) 603 

Elaparni (S.) ... 274 

Elchi (Guj.) .... ^42 

Elder (Eng.) 9 

Elegaram (Tel.) 685 

Elengi (Malay) .. . . .. 678 

Elephant (Eng.) .... 535 

Elephant cowitch (Eng.) 559 

Elilaippalai (Tam.) .... 276 

Elilampala (Mai.) ... 276 

Ellu (Tam.) ^5 

Elumichai (Tam.) ... ^30 

Emmenagogue plants (Eng . ) 563, 567 

Enamriga (S.) ... .... •••• 534 

Enfleurage (Eng.) 617,61 

English belladonna (Eng.) 78 

English black mint (Eng.) 199 

English white mint (Eng.) .... W 

Enne (Kan.) .. .. •••• 5 to 

Enugadul agondi (Tel.) .. . 559 

Enuga-pippalu (Tel.) ... ^4 

Enugatippali (Tel.) ... 524 

Ephedra (Eng.) n, 33, 35, Sh i45 

Eraminu (M.) 536 

Erand (H.) ^36 

Erandachirbhita (S.) — 309 

Eranda-gachh (B.) ..... 676 

Erand kharbujah (Urdu) 309 

Erendi (Bo.) ^36 

Ergot (Eng.) 33,50,540 

Ermal (B.) 5 ^ 

Errachitramulam (Tel.) •••••• 386 

Errakuti (Td.) -- 

Erra-tamara-veru (Tel.) — — ^79 


Erukata (Tel.) -.... 

Erukkalamipalai (Tam.) 

Erukku (Tam.) 

Erumi-chinarakam (Mai.) 
Eru-saru (Tel.) ...... 

Eshopgol (B.) 

Esrar (Vern.) 

Essential oil bearing plants (Eng.) 
Eswaramulla (Mai.) 

Etipuchchha (Tel.) 

Ettausirika (Tel.) 

Eucalyptus (Eng.) 

Euphorbia (Eng.) 


313 

343 

306 

130 

687 

379 

90 

611 

284 

128 

519 
51, i <^7 
336 
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European aconite (Eng.) 59 

European veratrum (Eng.) ...... 10 

Exile oleander (Eng.) ...... 425 

Expression process (Eng.) .... 618 

Eyitror (Ewe.) 353 

Fagari (P.) - • 597 

False pareira brava (Eng.) . .. 320 

Faraiigidhatura (Dec. & H.) . . 283 

Farid-buti (H.) ...... — 681 

Farisail harin (H.) . . 534 

Fasel nut (Eng.) 280 

Felspar (Eng.) ...... 531 

Female squill (Eng.) ...... .... 251 

Fennel ( Eng. ) 5 1 , 1 76, 1 77, 1 78, 22 1 

014,615 

Fenugreek (Eng.) .... 615 

Ferns (Eng.) .. . 6^7 

Ferox (Eng.) .... . .. 5 a6o 

Fever nettle (Eng.) .. . 559 

Fever nut (Eng.) .. ... 304 

Field sorrel (Eng.) .. . 560 

FilFildray (Pers.) . .. O82 

Filfile-surkh (Pers.) — 6C7 

Filfiluswud (Arab.) .... 682 

Filix-mas (Eng.) 359 

Firangi dhotra (Mar.) — — 283 

Firanj-mushk (Pers.) — 680 

Fire plant (Eng.) 3^5» .537 

Flat ganja (Eng.) 88 

Flowering plants (Eng.) .... 54^ 

Flower less plants (Eng.) — 539 

Fofal (Arab.) .. . •• •• -80 

Food poisons • •• 54 1 

Fowl (Eng.) ...... 53O 

Foxglove (Eng.) I37» 138 

Frangipani (Eng.) 569 

Frankincense (Eng.) ...... bi5 

Fraxinella (Eng.) 55(> 

French sorrel (Eng.) ...... 606 

Frog (Eng.) „... .... 537 

Fufal (Arab.) ...... .... 280 

Gab (H. & B.) 505,604 

Gabbunelli (Tel.) — 389 

Gachacha-kaya (Tel.) 499 

Gada (S.) 402 

Gadalshingi (B.) 33^ 

Gadancha (B.) 426 

Gadha (H.) ...... ...... ...... 534 

Gadhapurna (B.) 297 

Gado (Guj.) ...... 426 

Saggar (Kash.) 601 

Gahu (Bo.) 529,549 


Gaimaril (Mar.) 

339 

Gainika (B.) 

532 

Gairika (S.) 

3(>3, 533 

Gajaga (Mar.) 

499 

Gajapipal (H. & B.) 

524, 606, 684 

Gajapippali (S.) 

524,684 

Gajapippalu (Tel.) 

684 

Gaj-pipul (H.) 

... 684 

Gajar (H., B., Bo. & P.) 

504. 556, 596 

Gajjara kelangu (M.) 

5<4,506 

Gajrah (Bo.) 

686 

Gala (B.) 

538 

Galagara (Tel.) .. .. 

50s, 072 

Galani (S.) 

262 

Galava licmapushpaka ^S.) 

413 

Galavel (Hansot.) 

426 

Galay (Mar.) 

395 

Galedu (Guj.) 

314 

Galena (Eng.) 

532 

Gali (Tel.) 

312 

Gali chekka (Tel.) 

085 

Galijeru (Tel.) .. .. 

528 

Gallu (Kiimaon) ... 

687 

Galo (Guj. & Kailhiawar) 

426, 427 

Galonovelo (Kailhiawar) 

427 

Galot (P.) — ■ • 

500,604 

Gam (B.) 

529 

Gamari (B. & 11.) 

509, 675 

Gambir (Eng. & Malay) . . 

374, 

(ianakasika (S.) — 

521 

(janarupa (S.) ... 

306 

Ganasur (Bo.) 

. ... 578 

Ganda buti (P.) . . 

556 

Gandak (H.) 

533 

Gandakam ( Tam . ) 

686 

Gaiidala (Tel.) . .. 

672 

Gaiidapuro (Java) 

179 

Gandar (B.) 

538 

Gand-babul (II.) 

492 

Gandhabena (B.) 

503, 504, 672 

Gandhabhadul ia ( B. ) 

518, 681 

Gandhagatra (S.) 

577 

Gandhak (B. & P.) 

686 

Gandhaka (S.) .. .. 

533,686 

Gandhakam (Tel.) 

686 

Gandhali (H.) .... 

518, 681 

Gandha marjara (S.) 

....- 538 

Gandhamulaka (S.) 

327 

Gandhana (Guj.) 

681 

Gandhapalashika (S.) 

32s 

Gandhapatri (S.) 

436 

Ciandliapyshpa (S.) 

270 

Gandharaj (S.) ...» 

597 

Gandharash (B.) 

501, 670 
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Gandhasara (S.) 
Gandha-shati (B.) 
Gandhatrina (H.) 
Gandhavaruni (S.) 
Gandhilovaj (Guj.) 
Gandhiparna (S.) 

Gandiri (S.) 

Gandkilakri (Dec.) 

Gangai (Assam) 
Gangaravi (Tel.) 
Gangarenu (Tel.) 
Gangichu (P.) 

Gangird (Pers.) 

Ganglimethi (H.) 
Gang-salik (B.) 

Gangwa (B.) 

Ganiari (B.) 

Ganikarika (S.) 

Ganira (Vern.) 

Ganja (H., B., P., Mar. 

Ganjamkorai (Tam.) 
Ganjanimma (Tel.) 
Ganja-yala (Tam.) 
Gaiijika (S.) 

Ganjni (H.) 

Ganna (H., P. & B.) 
Gantubharangi (Mar.) 
Ganugatulsi (Uriya) 


3^7 
... 5TO 

503, 672 
274 

262 
276 
421 
262 
... 358 

527, 688 
688 


507, 597 
686 
...... 511 

533 

...... 557 

389, (^83 
...... 683 

..... 568 

& Tam.) 84,85, 
8(), 87, 88, 89, 90, 91 
516 


Ganzai (Tel.) 

Gaozaban (B., H., Tam. & 
Urdu) 

Garala (S.) 

Garalavegam (Mai.) 
Garaphala (Mai.) 
Garbijaur (H.) 

Gardal (Bo.) 

Garden rue (Eng.) 
Gardha-bhanda (S.) 
Gardhava (S.) - 

Garham (P.) 

Garhjat ganja (H.) 

Gari (Tel.) 

Garjan-ka-tel (H. & Bo.) 
Garjo (Nep.) 

Garlic (Eng.) 
Garuda-mukku (Tel.) 
Garudaphala (S.) 
Garudapu (S.) .. .. 

(}arudi (S.) 

Garuga (Tam.) «... 

Garum (P.) 

Garur (B.) 

Gashagasha (Tam.) 


517, 598,680 
474 
284 
494 

598, 601, 677 

334 

560 
688 
..... 534 

427 
89 

496, 595 
672 
427 

271,273, 274 614 
601 

..... 414 

356 

..... 501 

505, 597 

.... 427 

677 

202 


Gastropoda (Eng.) 

Gatida (S.) 

Gaugwax (Vern.) 

Gaura (S.) 

Gauri (S.) 

Gauripushpa (S.) 

Gautupoka (Tel.) 

Gavala (Bo.) 

Gazelle (Eng.) 

Gazmazaj (Pers.) 

Gehela (Bo.) 

(iehum (H.) 

Gel (Mar.) 

Gelaphal (Bo.) 

Gendha (S.) 

Gendum (Mai.) 

Gentian (Eng.) ... 

Geon (Vern.) 

Gcraniu m ( Eng . ) 

Gerumati (H.) 

Gel-kola (Sing.) 

Geva (Bo.) 

Geyapal (Bo.) 

Ghagarabela (H.) 

Ghalanta (S.) 

Gliamur (P.) 

Ghaneri (Bo.) 

Gharei kashmalu (H. & P.) 
Gharol (Bo. & Mar.) 

Gharshani (S.) 

Ghasra (S.) 

Ghati (Bo.) 

Ghatipitpapada (Bo.) 
Ghebu-nelli (Tel.) 

Ghee (B.) 

Ghee-kunvar (H.) 

Ghela (Bo.) 

Gherumitti (H.) 

Ghet-kochu (B.) ...... 

Ghetu (B.) 

Ghetuli (Bo.) 

Ghhonta (Mai.) 

Ghi (H.) 

Ghobe (Guj.) 

Ghol (P.) 

Gholsari (M.P.) 

Ghonta (S.) 

Ghoranim (B.) ...... 

Ghor bach (H.) 

Ghore sun (B.) .... 

Ghosalata (B.) 

Ghosali (Bo.) 

Ghosha (S.) 

Ghrita (S. & B.) 


538 

313 

...... 568 

323 

325 

425 

...... 281 

521 
465 
687 
395 
529, 549 
395 
395. 599 
534 

529 

33, 181, 250 

568 

36 

533 

339 

557 

578 

598 

270 

598 

546 

677 

426, 427 
325 
323 

685 

523 

683 

675 

Cl 

395 

533 

...... 549 

670 

297 

281 

675 

3t4 

314 

678 
281 
363 

262 

502 

...... 54<> 

546 

....« 377 

675 
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Ghrita-kumari (S. & B.) 

...... 

61 

Ghunchi (Urdu) 

...... 

261 

Ghungchi (Bo.) ...... 

— 

260 

Ghusruna (S.) — 


323 

Gila (H.) 

— 

334 

Gilagach (B.) 

— 

334 

Gila-lewa (Assam) 

...... 

334 

Gilatige (Tel.) 



334 

Gill (H.) 

...... 

532 

Gilo (P. & Arab.) 


426, 427 

Giloe (H. & B.) ...... 


426 

Gilogularich (P.) 

— 

427 

Gineri (Nep.) 


083 

Gingelly-oil plant (Eng.) 


Ginger (Eng.) 52, 132, 165, 255, 256, 257 


258, 264,410,614 

Ginger grass (Eng.) 



613, 630 

Gingli (Vern.) 


569 

(jirbuli (Bo.) 



72 

Girdchob (Pcrs.) 


281 

Girimalika (Tel.) 


342 

Giripatra (S.) 



363 

Giroli (Bo. & Mar.) 



426, 427 

Giun (H.) 



529 

Ciluru (Guj.) 



314 

Go (S.) 


534 

Goat (Eng.) 



535 

Gobari (Nep.) 



56 

Gobhi (S. & H.) 

...... 

506, 534 

Gobria sulah (Nep.) 


660 

Gobriya (Darmiya) 



56 

Goda (B.) 


435 

Godavaj (Guj.) 



2r)2 

Godhuma (S.) 

...... 

529, 549 

Godumai (Tam.) 


529 

Godumala (M.) ...... 

...... 

549 

Godumulu (Tel.) 


529 

Gogird (P.) 


686 

Gogjimul (Kash.) 


597 

Goharitaki (S.) 



267 

Gojialata (B.) 

....M 

_ 506 

Gojihva (S.) 

...... 

506 

Gokantaka (S.) 

...... 

430 

Gokharu (Urdu) 

...... 

430 

Gokhru (B., C.P., H. & 

Guj.) 3S3,430.Si!8 

Gokhrudesi (P.) 


430 

Gokhulajanum (Santh.) 


353, 66s 

Gokhulakanta (H.) 


3S3, 66s 

Gokhura (S.) 


430 

Gokhuri-kalan (H.) 


__ 528 

Ck>khuru (B.) 


430 

Gokru (H.) 


505 

^kru kalan (P,) 


..... 681 


92 


Gokshura (S., H. & Uriya) 353>528, 599 

66s, 681 

Golainchi (Vern.) ...... ...... 569 

Golap (B.) .... ...... 523 

Golap-phul (B.) ..... 238 

Golden apple (Eng.) .... 267 

Golden seal (Eng.) ..... 293 

Gold kusth (Urdu) .... .... 461 

Gold thread (Eng.) ..... 292 

Golkandra (H.) ...... ...... 598 

Golmarich (B.) „.... 605 

Golmirch (II.) ...... 520,598,605 

Gol-mirich (P.) .. .. 682 

Golmorich (B.) 520,682 

Golomi (S.) .... ...... 262 

Goma (H.) ... . 512, 597 

Gomiik (Vern.) .... ...... 567 

Gondal (B.) . . . . ...... 501 

Gondbadustan (H.) . .. ..... 534 

Gongura (Tel.) ... . ... . 510 

Gonsali (Bo.) ... 354 

Gookee (Nep.) .. .. .. .. .. . 339 

Goose-foot family (Eng.) 100 

Gopadala (S.) .... ... ... 281 

Gopichandan (Eng.) .. . 532 

Gorakli-amli (H. & Bo.) . . 493,603 

Gorakhmundi (II. & Bo.) 525,601 

Gorakshi (S.) ... .... .... 493 

Goranebu (B.) ... 130 

Goranta (Tel.) ... .... 677 

Gor bach (H.) - ...... 262 

Gorinta (Tel.) .... ... 597 

Gorochan (H., B. & Bo.) .... 534 

(^orochana (S., B., Bo. & M.) 5.33, 534, 535 
(x)rochanam (S., B., Bo. & M.) 535,536 

Goru (B.) — — 534 

Goruma (H.) 506,600 

Gorur-champ (Vern.) — 569 

Gosamp (H.) ... — 537 

Gosampige (Vein.) ... 569 

Goshtam (Tam.) • • 402 

Gostani (Mai.) • •• 530 

Goting (Bo.) — — ^7 

Gourds (Eng.) — — 4i 

Gowali (Bo.) — — — 602 

Goyya (Tel.) ..... — 5^1 

Goza (Urdu) ...... 204 

Grahaka (S.) — — — ^ 

Grahanasha (S.) . -. — ^7^ 

Grahanashana (S.) — — 276 

Grahashi (S.) -.... -• 276 

Gramya (S.) — -••• 354 

Granthiphala (S.) — . -- 395 

Greater galangal (Eng.) — 274 
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Grecian foxglove (Eng.) 

Green dove 

Grey sarsaparilla (Eng.) - 
Groundnut (Eng.) 

Gryashya (Mai.) 

Gua (B.) 

Guarana (Eng.) 

Guarana paste (Eng.) 

Guchcha (S.) 

Guchha pushpa (S.) 

Guchhian (P.) ■ 

Gudal (P.) 

Guda pushpa (S.) 

Gudatvak (S.) 

Gudhapatra (S.) 

Gudhavallika (S.) 

Guduchi (S. & Tel.) 

Gugal (H., Bo. & Guj.) 

Gugala (B.) 

Gugall (Bo.) 

Guggal (H.) 

Guggul (H., B. & Bo.) 

Guggula (S.) 

Guggula-dhup (Bo.) 

Guggulu (H.) ... 

Gugil (Kash.) ~ 

Gugul (P.) 

Guguli (Bo.) 

Guj (H.) 

Gukkal (Tam.) 

Gul (P. & Bo.) 238,318,523.669 


Gulab (H. & P.) •- 523 

Gulabapushpam (Mai.) — 523 

Gulabi (Kan.) 523 

Gulab-ke-phul (H.) •• ^38 

Gulancha (B., H. & Kumaon) 426,427 

Gulappu (Tam.) - 238 

Gular (H.) 508, 597, 604, 674 

Gulavel (Mar.) 427 

Gulavela (Mar.) 427 

Gulbel (H., Dec. & Pers.) 426,427 

Gulchiu (Vcrn.) ...... • •• • 569 

Guldupaharia (P.) •• •• • 5^8 

Gulechakan (Pers.) — •• 356 

Gul-kakru (P.) — • 

Gulkand (H. & Vern.) ..... - 238 

Gul-khair (H.) -- - 598 

Gulmirch (H.) — - 682 

Gulo (Dec.) 426 

Guloe (Bo. & Mar.) 426,427 

Guloe-ka-sat (H.) — - 427 

Gulsakari (H.) — - 606 

Gulseoti (P.) - 523 

Gain (M., P. & Bo.) - ^ 525 


Guluncha (B.) ..... •••» •— 426 

Gulvel (Mar. & Dec.) .. .. 426,427 

Gulwel (Bo., Guj. & C.P.) — 426 

Gumadi (Tam.) — — — 675 

Gumar (B.) ^75 

Gumar«tek (Tel.) — 675 

Gumbar (B.) -• " 675 

Gumbhari (S.) ...... ..... 509.600,675 

Gum gugul (Eng.) -- 285 

Gumhar (P.) — — — 509 

Gummadi (Tel.) ..... 503> 509 

Gums (Eng.) ... — — 615 

Gumudu teku (Tam.) .... 675 

Gunadhyaka (S.) — 270 

Gunakhiakarai (Vern.) ...... 259 

Gunara (H.) ... — 598 


Gunch (B.) 

Gunchi (Mar.) — 
Gunda-gilla (B.) 
Gundhak (H.) 


Gundhapatra (S.) 

270 

Gundumeda (Tel.) 

313 

Gunglujungli (Pers.) 

597 

Gunja (S., Bo., Guj. & Mar.) 

260 

Gunjika (S.) 

261 

Guntakalagar (Tel.) 

672 

Gunyun (Kash.) • 

... 92, 604 

Cuptasneha (S.) . 

270 

Gurach (H.) 

427 

Gurbiani (B. & P.) 

424 

Gurcha (H. & Kumaon) 

427 

Gurdlu (P.) 

.... 547 

Gurguli (P.) 

.... 577 

Gurgur (B.) 

601 

Gurivenda (Tel.) 

261 

Gurjia (Tel.) 

261 

Gurkamai (B.) 

685 

Gurlpata (Kumaon) 

411 

Gurmur (H.) 

336, 337 

Gurol (Assam) — 

395 

Gurrapukattiyaku (Tel.) ...... 

322 

Gurtakand (B.) — 

305 

Guruginja (Tel.) 

261 

Guthava (H.) 

296 

Gutika (H.) 

532 

Guvaini (N.W.P.) 

367 

Guvaka (S.) 

««« 281 

Guwagutti (Tel.) 

...» 528 

Gu3ra-babula (B.) 

492 

Gwal (P.) 

688 

Gwali (Kumaon) 

173 

Gwel (Mai.) 

314 

Gypsum (Eng.) — 

S3I 


136 

535 

187 

49.63 

371 

280 

81,83 

80 

504 

276 

656 

438 

356. 

126 

270 

270 

427 

285, 501 

501. 596 
596 
280 

2S5, 286, 600 
28s 
S03 
285 
3(>7 
287, 367 
495. 595 
126 
.. 285 
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Habbul-aaraar (Arab.) 

195 

Habbulfahm (Arab.) 

407 

Habbul-mishk (Arab.) 

676 

Habbussala (Arab.) 

665 

Hebelkalb (Arab.) 

407 

Habessoudan (Arab.) 

311 

Ilabulban (Arab.) 

3f>3 

Habulkalab (Arab.) 

407 

Habul-kalkal (P.) 

667 

Hadialgusilutta (B.) 

3^9 

Haimavati (S.) ...... 

200 

Hairy wild vine (Eng.) — 

555 

Hajar-ul-musa (Arab.) ...... 

457 

Hakuch (B.) 

- ■ 30« 

Haladi (S. & Urdu) 

325 

Haidar (P.) 

325 

Haldi (H. & B.) 

325. .326 

Haldigach (B.) 

293 

Haldu (H.) 

576, 595 

JIalede (Mar.) .. , 

3-^5 

Ilalela (P.) 

688 

Halim (B., H., P. & Vern.) 

50H, 598 

Halja (P.) 

325 

Plalyun (H.) 

555 

Hamana (H.) . . 

547 

Hand (P.) 

3i« 

Handakuki (Arab.) 

297 

Hans (B.) 

534 

Hansa (S.) 

534 

Hansapadi (S. & Giij.) .... 

534, 648, 662 

Hansa-vati (S.) 

493. 648 

Hansraj (Bo. & H.) 

493. 003 , 662 

Happy tree (Eng.) 

311 

Hapusha (S.) 

. . 682 

Har (H., P. & Bo.) 

688 

Harara (PI.) 

688 

Hara-tutia (H.) ...... 

. 531 

Harbhanga (B.) -.... 

669 

Harda (Bo.) 

688 

Hardi (Bo.) 

688 

Harhuria (Mar.) 

321 

Harial (H.) 

535 

Harichandana (S.) 

323 

Haridra (S.) 

290. 325 

Haridram (Mai.) 

293 

Harilali (H.) 

504 

Haripriya (S.) 

425 

Harir (H.) 

527, 548 

Harira (H.) 

602 

Harita (S.) 

325. 535 

Haritaki (S., B. & H.) 444,527.548,60^,688 

Haritala (S., B. & Bo.) ..... 

531 

Haritali (S.) __ 

504 

Harita-manjiri (Tel.) 

661 


Harivera (S.) 

605 

Harjcuri (H.) ... . 

320 

Harjora (B., H. & Bo.) .... 

669 

Harkai chanda (H.) 

397 

Harkaya (Mar.) 

397 

Harle (Bo.) 

688 

Harmal (H. & Arab.) 

.368, S5S 

Harmala (Arab.) 

3()8, 369 

Harmol (11.) 

3b9 

Haro (Vcrn) 

568 

liarrar (P.) 

688 

llarsankar (11. & 13c).) 

6f)9 

Harsingara (B.) 

516 

Harsinghar (P., H. & B.) 

516,698 

Ilarvali (Tcl.) 

504. S9f> 

Haryali (Alar.) 

504 

Ilasak (i\) 

528 

Hasliish (Egypt) 

■ 89,90 

Ilasjora (B) 

Hk; 

Hasti (S ) 

535 

Hastipata (Bo ) . 

506 

Haslisunda (S.) 

510, 545 

Hat (H.) 

342 

Hatavari (Sing.) 

665 

ITaiccliangliara ( H . ) 

430 

Hathcla-ghiigu (B ) 

S3S 

Hati (B.) 

535 

Halisura (H. & B.) 

510, 545 

Hatmuli (Assam) 

665 

JIavirmaiitha (S.) 

3^'‘9 

Ilayamara (S.) 

425 

llayapriya (S.) 

436 

Hayari (S.) 

425 

Hayarmani (H. & B.) 

5()8 

Hazarraani (H. & B.) 

519 

Hcera (H.) 

531 

Heeraka (S.) 

. .. 531 

Hejurchci (B. & H.) .. . 

598 

Hemadugdha (S.) 

283 

Hemajivanti (S.) 

333 

Hemakanti (S.) . . 

290 

Hcmakshiri (S.) .. 

333 

Hemapurna (S.) 

333 

Hemaragi (S.) 

325 

Hemashikha (S.) 

.... 283 

Hcmavalli (S.) ... . 

333 

Hemavati (S.) .... 

283 

Hemavha (S.) 

... * 333 

Hemda (Arab.) 

681 

Hemkranta. (S.) . - 

290 

Hemp (Eng.) 34,85.86.87,89,90,91,204 

Henbane (Eng.) 89.91,189,190,191.192 

Henduripoma (Assam) 

' ...... 311 

Henna attar (H.) 

633 
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Heron (Eng.) 

Hijal (B.) 

Hij-daona (B.) ...... 

Hijjal (H.) 

Hijli badam (B.) 

Hijrala hau (H.) 

Hikua (B.) 

Hilikha (Assam) 

HUsa (H.) 

Himadruma (S.) 

Himalayan blue pine (Eng.) 
Himarati (S.) ...... 

Hina (Urdu) 

Hin-bin-tal (Sing.) 
Hindiagara (Bo.) 

Hindi sana (H.) 

Hindubar (Arab.) 

Hindyba (Arab.) 

King (H. & B.) 

Hingan (H. & B.) 
Hinganbet (Bo.) 

Hingool (H.) 

Hingra (H., B. & Bo.) 

Hingu (S.) 

Hirabol ((iuj. & Cutch.) 
Hirada (Bo.) 

Hirakas (B.) 

Hira-kashish (Bo.) 

Hira kasis (H.) -.... 

Hira-kosis (B.) 

Hirankhori (Bo.) 

Hiranpaddi (P.) 

Hiranpadi (H.) ...... 

Hiranpag (Bo.) ...... 

Hirantutiya (H.) 

Hiranvel (Mar.) 

Hiranyatutha (S.) 

Hirda (Bo.) 

Hirruseeah (H.) 

Hirtiz (Kash.) 

Hoge sappu (Kan.) 

Hog gum (Eng.) 

Hogla (B.) 

Hogweed (Eng.) 

Holly (Eng.) - 

Holy fruit (Eng.) 

Honey (Eng.) 

Honey bee (Eng.) 

Honey tree (Eng.) 

Hongay oil (Eng.) 
Hookworms (Eng.) 

Hopari (Guj.) ..... 

Hops (Eng.) 

Hora (B.) 
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534 

Horse (Eng.) 

535 

497 , 

Horse purslane (Eng.) 

570 

673 

Hrasvagni (S.) «.... 

386 

497 , 603 

Hrivera (S.) 

681 

555, 577 

Hsaythanpaya (Burm.) 

' •••••• 579 

533 

Hulhul (H., P. & Urdu) 321,669 

S 5 S 

Hulluch (Assam) 

- 527 

527 

Hulugiri (Bo.) 

- 558 

535 

Hum (Pushtu) 

-- 145 

_ 393 

Hunjilk (Tel.) 

500 

124 

Hura (Bo.) 

413 

— 386 

Hurh (P.) 

688 

614 

Hurhur (H.) 

321, 669 

.... 671 

Hurhureh (H.) 

321 

495 

Hurhuria (B. &. Bo.) 

321, 500, 579, 669 

98 

Hurmaro (Bo.) 

368 

... 318 

Ilurmul (P., Bo., Arab. & Sind.) .. .. 368 

669 

Hursini (S.) 

84 

174 

Hussuk (H.) 

430 

490 , 595 

Hutabhuk (S.) .... 

.... 38(1 

496 

Huyer (B.) 

501, 600 

...... 450 

Huziru (Bo.) 

514 

174 

Hyacinth (Eng.) 

.... 614 

174 

Hyoscyamus (Eng.) 

- 33,36,185,430 

670 

Hyssop (Eng.) ...... 

613 

.... 688 



673 

Ich-chura-muli (Tam.) 

.. 6C4 

...... 673 

Idalimbu (Mar.) 

130 

673 

Iguana (Eng.) .... 

- 537 

673 

Ikshu (S., Kan. & Mai.) .. 523 

604 

Ikshtigandha (S.) 

353,430 

501 

Ikshuparni (S.) 

262 

501,544 

Ikshura (S.) 

.. 353 

501 , 544 

Ikshuvalika (S.) 

353 

131, 132 

Ilaikalli (Tam.) ... . 

.... 507 

518, 681 

Ilaik-kalli (Tam.) 

673 

131, 132 

Ilandai (Tam.) ..... 

602 

527, 548, 688 

Ilanji (Tam.) 

.. 388 

...- 556 

Ilayangam (Tam.) 

126 

...... 557 

Ilayechi (PI.) 

603 

679 

Ilis (Bo.) 

- .535 

366 

Illi (Mai.) 

287 

606 

Illisa (S.) 

535 

297 

Illukkatti (Tel.) 

5 ^ 

...... 83 

Iluppai (M. & Tam.) 

..... 357 

267 

Imalam (Tam.) 

2 Q 3 

536 

Imalbel (Urdu) 

329 

534 

Imli (H., P. & Bo.) 

526, 686 

357 

Inchi grass (Vern.) 

613 

..... 388 

Indai (Bo.) 

... 675 

100 

Indar-javetalkh (Pers.) 

342 

281 

Inderjantulkh (Bihar) 

..... 342 

558 , 597 

Indian acacia (Eng.) 

49 

_ 688 

Indian acalypha (Eng.) 

49 
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Indian aconite (Eng.) 

54 , S 6 

Tngini (Sing.) 

686 

Indian antelope (Eng.) ...... 

534 

Ingudi (S.) 

313. 395 . 496 

Indian barberry tree (Eng.) 

289 

Inguva (Tel.) 

174 

Indian beech (Eng.) 

388 

Intellect tree (Eng.) 

313 

Indian belladonna (Eng.) 

49- 7 A 79 

Ipecac (Vern. & Eng.) 

50. 229 

Indian hirthwort (Eng.) 

284 

Ipecacuanha (Eng.) 16, 20, 3 b 33, 34, 229, 

Indian blistering beetle (Eng.) 

472 

230, 231, 233, 

266, 307, 344. 382. 

Jndian bottle gourd (Eng.) 

466 


395 . 431. 432. ()77 

Indian cassia bark (Eng.) 

125 

Ippa (Tcl.) 

357 

Indian cassia lignea (Eng.) 

125, 126 

Ippichaphada (Alar.) 

357 

Indian chenopodium (Eng.) 

102 

Irainji (Tam.) . . 

279 

Indian colchicum (Eng.) 

131 

Jraivarai (Tam.) 

288 

Indian crane (Eng.) 

534 

] ratlimadhuram ( M al . ) 

260 

Indian dill (Eng.) 

216 

Irevalsinni (Tam.) 

S09 

Indian gentian root (Eng.) 

181 

Irippa (Mai.) 

356. 357 

Indian ginger (Eng.) . . 

258 

Irippapu (Mai.) 

356 

Indian henbane (Eng.) 

191 

Irisa (P.) 

076 

Indian hyoscyamus (Eng.) 

i8g 

Iron pyritc.s (Eng ) 

532 

Indian lemon peel (Eng.) 

bU 

Irosa (Tam.) 

523 

Indian lilac (Eng.) 

360. 363 

Irsa (Arab.) 

C76 

Indian liquorice (Eng.) 

186, 2()0 

Irulli (Tam.) 

494, 602 

Indian mahogany (Eng.) 

31 1 

Iruppai (I'am.) 

357 

Indian napellus (Eng.) .... 

56, 59 , 

Isabagola (Mar.) 

379 

Indian nut tree (Eng.) ... 

281 

Isabgliol (P.) 

.379 

Indian oleander (Eng.) 

. ... 56B 

Isabghul ( 11 . & Pers.) . 

379 


Jndian pennywort (Eng.) 35 1 

Indian podophyllum (Eng.) 

Indian squill (Eng.) .. • • 251 

Indian quince (Eng.) .... - 267 

Indian rhubarb (Eng.) .. .. 233 

Indian saffron (Eng.) .. .. 325 

Indian sarsaparilla (Eng.) 5 i» 

Jndian senna (Eng.) .... 5 i» 9 ^ 

Indian skink (Eng.) •• •• 537 

Indian squill (Eng.) 52,251 

Indian valerian (Eng.) — . •• 253 

I ndian winlergreen ( Eng. ) 1 79 , 1 

Indian wormwood (Eng.) 72 

Indrabam (Tam.) -••• 342 

Indradru (S.) — 42 i 

Indradruma (S.) — — 421 

Indragopa (H.) 53 ^ 

Indrajab (Bihar) 342 

Indrajau (B.) 530, 599, 606 

Indrak (Guj.) 128 

Indra-maris (Uriya) — 

Indranan indravana (Guj.) 128 

Indravadhi (S.) ...... -- 53 ^ 

Indrayan (H., B., Mar. & Urdu) 128 

Indrayava (S.) 342, 34^ 

Induga (Tel.) ,...- ...... ^ 

Indur (B.) ...... - 536 

Indyba (Arab.) ..... 3^8 

Ingai (Tam.) -... SH 


Isabgul (B. & Vcrn.) 

Isadesatti (Tam.) .. . 

Isafghol (Guj. & P.) 

Lsapagala (Tel.) 

Isapghol ((hij. & Bo.) .... 

Isarmul (B.) 

Lsbaghol (H.) . . 

Isband (Pers. & B.) 

Isband-lahouri ( 11 .) 

Isbouiidlahouri (J\) 

Isgand (P.) 

Ishadgola (S.) 

Isha langulya (B.) 

Ishappukol (Tam.) 

Isharmul (H.) 

Ishshwari bcru (Kannada) 

Ishvara (S.) 

Islivaramuri (Mai.) 

Ishvara-veru (Tel.) 

Ishvari (S.) 

Ishveri-veru (Kan.) 

Ishwari (S.) 

Iskol (Tam.) .• • 

Ismogul (Kash.) 

ISpaghol (P.) 

Ispaglitd (H., B., Urdu & N.W.l 
Ispaghula (Eng. & Vern.) 347 , 350 , 

Ispand (Bo., Urdu & Pers.) 


5 b 379 
284 
379 
379 
379 

284 

379 

368 

368 

3O8 

436 
379 
597 
379 
284, 664 

285 
284 

340, 064 

664 


379, 380, 
3B3 
368 
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Kachhaka (S.) — 
Kachi (Tel.) 

Kachi grass (Vcrn.) 

Kachmach (P.) 

Kachnal (H.) 
Kachnar (H.) 
Kachoramu (Tel.) 
Kachroora (H.) 


312 

C185 

613 

685 

497 , 595, 600 
497, 595, 6cx), (m 
274 
615 


Kachura (II., Bo. & B.) 

Kachuri (Guj.) 
Kachur-kachu (P.) 

Kachwassal (P.) 

Kada kai (Tam.) 

Kadalalari (M.) 

Kadali (S.) 

Kadalma (Tam.) 

Kadamba (S., Bo. & H.) .... 
Kadambamu (Tel.) 


327 
327 
675 
251 
688 
316 
515,678 
316 
495, 603 
495 


Kadapa (Tel.) ... . 
Kadapara (Tel.) 
Kadappai (Tam.) 

Kadari (Tam.) ... . 
Kada-todali (B.) 
Kadavanchi (Vern.) 
Kadavinayi (Bo.) 

Kado (Burm.) -.... 
Kadugu (Tam.) ...^ 
Kadukadalegida (Kan.) 
Kadukar (Tcl.) .... 
Kadukavata (Mar.) 


497 

m 
407 
293 
296, 428 
568 

673 
465 
498,509 
598 
' m 

414 


Kadukavatha (Bo.) 
Kadukkai (Tam.) 
Kaduk-kay ( Tam . ) 
Kaduk-kaypinji (Tam.) 
Kadukkay-pu (M.) 
Kadula (Bo.) 

Kadu padavala (Bo. ) 
Kaduvrindavana ( Mar . ) 


414 

527 

688 

688 

548 

284 

688 

128 


Kadvo jiri (Guj.) 
Kaemmara (S.) 


434 

287 


Kaghzinimbu (B. & H.) ^30 

Kagittam (Tam.) — 43i 

Kagodagi (Tam.) — 3I3 

Kagoli (Tam.) - 597 

Kagphulai (Nep.) S6o 

Kahi (P.) - 523 

Kahoo (H.) - - 601 

Kahruba (H.) - - - 

Kahu (P., B. & H.) ..... 421.597 

Kahua (H. & C.P.) - 42i 


Kahvah (Arab. & Ind. Baz.) .... 79 

Kahweh (Vern.) 


Kai (B.) - - -- 533 

Kaidai (DarjeeUng) — 4*3 


Kaidaryamu (Tel.) — 515.678 

Kaikeshi (Tara.) -. (> 7 i 

Kail (H.) .... - -- 223 

Kailaya (H.) »... — -- 353 

Kaimbil (Kash.) — — 35^ 

Kaiphal (H., P., B. & Bo.) 515,605,678 

Kaipruchindil (Tam.) .. - • ••• 427 

Kaisara (S.) -- 323 

Kaitarya (S.) '••••• 363 

Kaivalanara (Mai.) — 34'^> 

Kaiyappudai (M.) -- 5^ 

Kaiyuna (Mai.) — — 34o 

Kajjali (S.) 449,450 

Kajjli (H.) 454 

Kajra (Bo.) ...... • •• 24S 

Kaju (H. & Bo.) 555,577 

Kak (B.) 535 


Kaka (S.) 

Kakadani (S.) 

Kakadi (Bo.) 
Kakadumbura (S.) 
Kakajangba (S., II. & 
Kakakodisc (Tel.) 
Kakakshi (S.) 

Kakamach (S.) 

Kakamachi (S. & B.) 
Kakamari (Tel. & B.) 
Kakammal (P.) 

Kakani (Mai.) 

Kakaphala (Bo. & Tcl. 
Kakar (P.) 

Kakaronda (H.) .... 
Kakasliimbi (S.) 

Kakar singi (Pers. & 
Kakatundika (S.) 

Kakavallari (S.) 

Kakavalli (Mai.) 

Kakdumur (B.) 

Kakekshu (S.) 

Kakhas (P.) 
Kakicheraku (Tel.) 
Kakil-akshya (S.) 
Kakini (S.) 

Kakkanan (M.) — 
Kakkar (P. & Kash. 
Kakkar tamaku (P.) 
Kakkattan (Tam.) 


Kakkeran (P.) 
Kakkrangche (P.) 
Kakkrein (P.) 

Kakla (B.) 

Kakmachi (S. & B.) 52S 

Kakmiin (S., H. & Guj.) 




596, fxw 


S02 



..... 508 

B.) 

6ot 


...... 342 


5'8 



5^5 

.... 

548, (>8S 


404 


...... 674 


2()0 

) 

431. 494. S77 



377 


498, 505 


261 

Urdu) 

336 


261 


261 


„. 559 


508 


35.3 


651 


..... 523 


603 


26r 


501,544 

) ...... 

„. .377 


580 


5« 

) 

„. 577 


__ 377 


__ 377 


_ 5 <^ 


356 

S2Si 548, 599. 606, 685 

luj.) 

494, 577 
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Kaknajehindi (Pers. & Arab.) ...... 436 

Kakoli (S.) ...... .... 355 

Kakra (H., B., Kumaon, Guj., 

Mar. & Urdu) ...„ 377 

Kakra- singi (H., B., Pers, & 

Urdu) ...... 33b. 523, S(^ 

Kakri (Bo. &: H.) . . .... 502 

Kakria (H.) .... .... 301 

Kakundanrangul (C.P.) . .. 313 

Kakur (B.) ...... 502 

Kakur siris (B.) .... 493 

Kala (S. & B.) .... 436.515 

Kalaakola (Bo.) 270 

Kaladaiia (H., B. & Bo.) 194,368,511 
Kaladanah (H., B. & Bo.) . . 194 

Kalahad (Guj.) . . 498 

Kalai (P.) — — 666 

Kalaippaik-kishangu (Tam.) . . 675 

Kala-jam (B.) . . 686 

Kalajira (H., B. & Verii.) 516, 569, 580, ()8o 
Kalak (Bo. & Konkan) . .. 287, (/is 

Kalakado (Bo.) ... ... 530 

Kala Idiaparo (H.) . . .... 533 

Kalambam (Tam.) .... 313 

Kalambi (S.) .... ... . 546 

Kala miri (Bo. & Guj.) 520,598,682 

Kala-mticha (B.) ... 548 

Kalamula (S.) . .. 386 

Kalanduru (Sing.) .. . 672 

Kala-nimak (H.) .... . .. 53- 

Kalanzo (Bunn.) ... . 414 

Kalaphnath (Dec.) ... 278 

Kalappa-gadda (Tel.) 675 

Kalarsikkodi (Tam.) . .. 603 

Kalasaka (S.) 5Oi,50»6o4 

Kala-sarshapa (S.) .... 49^ 

Kala siris (H.) ...... ..... 493 

Kalaskanda (S.) 37i 

Kala-til (B. & Vern.) 569,684 

Kala tulshi (H. & B.) .... 516,605 

Kala vala (Bo.) ...... 605 

Kalavankabija (Kan.) ... 353 

Kalaw (Burm.) ...... 414 

Kalawni (Burm.) — 4i4 

Kalawso (Burm.) -.... 4^4 

Kalehar (H.) 688 

Kalenjire (Bo.) 516,580,680 

Kaleyaka (S.) ...... .. .. 3^3 

Kalgaivalli (Tam.) 559 

Kalhudaitumbai (Tam.) ...... 528 

Kaliakara (B.) 596 

Kaliar (H.) ...... „ .. 497 

Kali basuti (P.) ...... 670 

Kalidudhi (H.) ...... Sii 

93 


Kaligam (Tam.) ..... ...... 313 

Kaligotlu (Tel.) 526 

Kalihaladi (H.) ...... „.... 327 

Kalihari (H.) .... 509,579 

Kali jhant (H. & B.) 493,603,648 

Kalijira (B.) 516 

Kali-jiri (Bo.) ... 434 

Kalikari (S.) 675 

Kali-ka-cliuna (H.) 531,666 

Kali kulki (P.) ...„ 181 

Kalileh (Urdu) .... 358 

Kaliniusli (li. & Bo.) 503, 071 

Kalingam (Tam.) 342 

Kalisam (Tam.) .... 521 

Kali sarson (B. & H.) 498 

Kali tori (P.) . . 677 

Kaliyaka (S.) .... ... 290 

Kalkatii (Kiimaon) . . ..... 313 

Kalkaslainda (B.) .... 499 

Kalkora (B.) .... .... Ooo 

Kallak (Mar.) .. - ... 2H7 

Kallal (Mai.) ... ... ... 5^7 

Kalli (Tam.) . . 507 

Kalhchi (Tam.) . . ... 508 

Kalmegh (B.) .... .... .. 49, 278 

Kalniisak (B.) — 546 

Kalmungil (Tam.) .. .. 505 

Kalo bikhoma (Sikkim) . . 57 

Kalonji (H.) ... — 516 

Kalonji mugrcla (Veni.) .. 569 

Kalpaka (S.) 3^7 

Kalpam-cheltu (Tel.) . . .. 84 

Kaltu (H.) 557 

Kalu (Bo.) 537 

Kaludaipalai (Tam.) . 43 1 

Kaludi (Kan.) 526 

Kaluduru (Sind. & Sing.) ...... 92,680 

Kalii-kera (B.) -- 602 

Kalunnu (Mai.) .... ... 281 

Kamachipillu (Tam.) ... 504 

Kamakher (B.) .... 504 

Kamakshi grass (Vern.) 613 

Kamakshi-piliu (Mai.) .... 504 

Kamal (Tam. & P.) 333,358 

Kamala (S. Bo., H., Vern. 

& Tam.) 125, 358, 359. 679 

Kamalagundi (B.) 358 

Kamalphul (P.) - 

Kamanchi (Tel.) 525 

Kamatha (S.) .... -•> — ^7 

Kambaila (Peshawar) .... - 358 

Kambal (P.) •• • 

Kambali (Tam.) .... . . • 5i5 

Kambari (H.) 600 
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Kambei (P.) 68$ Kanduri-ki-bel (H.) . 314 

Kambhal (H.) — ...... 358 Kandyari (P.) ..... 524 

Kambila (H.) ...... ...„ 358 Kaner (H., P. & Vern.) , 5^5,568 

Kamboji (S.) .... ..... ..... 261 Kanga (S.) ...... . ..... 262 

Kambosam (Tam.) 358 Kangani (Mar.) 313 

Kambuka (S.) — — — 436 Kanghani (H.) ...... 661 

Kambul (Tam.) 288 Kanghi (H.) 595,603,661 

Kambumalini (S.) 438 Kangoi (Bo.) ...... ...... 661 

Kambupuspha (S.) 438 Kangori (Bo.) 492,595,601 

Kamela (P., H. & Bo.) ... . 358 Kanguni (Bo.) ..... ...... 313 

Kamila (B.) ...... .... 358 Kanliera (Bo.) ...... 515 

Kamini (S. & B.) ...... 290,605,616 Kaiiiar (H.) ...... ...... 599 

Kamkshikasuvu (Tel.) 504 Kanichi (S.) -.... 261 

Kammar-kas (Bo.) 684 Kanilam (Tam.) .. .. 386 

Kammul (Simla) .... 289 Kanj (H.) .... ...... 428 

Kammula (Simla) ..... 290 Kanj a (H.) .... 388 

Kampileh (Arab.) ... 358 Kanjanam (Mai.) ..... 497 

Kampilla (S.) .... 358 Kanjani (Tam.) 497 

Kampu (Mai.) 287 Kanjini (Tel.) 497 

Kamrup (B. & H.) Sob,597 Kankala (Bo.) 520 

Kamrupa musk (Vern.) ..... 467,470 Kankarola (S.) .... ...... 270 

Kamue muluki (Arab.) ... ... 93 Kankati (S.) ...... 492 

Kamugu (Tam.) 281 Kankelli (S.) ...... 401 

Kamuka (Mai.) ...... ...... 281 Kankra (B.) ...... ...... 538 

Kamuna (Arab.) ... 93 Kankri (Bo.) 502,578 

Kamuni (Bo.) — -... — 685 Kankuti (Mar.) ...... 311 

Kamurpini (S.) 436 Kannichi (Tam.) ...... 527 

Kanak (P.) .... ..... 529 Kanocha (P.) ...... ...... 684 

Kanaka (S.) — .... 134 Kanphodi (Mar.) ...... 321 

Kanak champa (B. & Bo) ...... 599 Kanphul (P.) 687 

Kanako (Burm.) 671 Kanplmli (Bo. & H.) 321,544,660 

Kanana eranda (S.) .... 676 Kanphytia (H.) ...... 321 

Kananoltha (S.) .... 311 Kans (H.) 523 

Kanbela (Pers.) ..... ... ...... 358 Kansa (H.) ...... 601 

Kanchana (S.) .... .... 428 Kanseri (Vern.) 568 

Kanchanam (Tel.) .... ..... 497 Kanta (S. & Simla) 312, 430 

Kanchi (S.) ..... . ..... 261 ICantabans (H.) .... :^7 

Kanchi-pundu (Tel.) .. . 685 Kantajati (B.) ..... ...... 595 

Kanchkuri (Bo.) ... 527,548 Kantakalika (B.) 353.665 

Kanchuki (Mar.) 436 Kantakari (S. & B.) 525,686 

Kanchuri-vayr (M.) 548 Kantaki (S.) ..... 287,395 

Kanda (S., Tel. & Bo.) 494,600,601,662 Kantakulika (Bihar) 353 

Kandakilaka (S.) 413 Kantala (S. & H.) 577,595 

Kandam (Tam.) 261 Kantalaka (S.) ..... 3^2 

Kandanaguliyam (Tam.) .... ..... 274 Kantalu (S.) ..... ..... 505 

Kandangattiri (Tam.) . ... ..... 525 Kantam (Vern.) ..... .... 44 ^ 

Kandanila (S.) ... ..... 413 Kanta notay (B.) ..... 44^ 

Kandan-kattiri (Tam.) ..... 686 Kantaphala (S.) .... «... 430 

Kandavela (Bo.) .... ..... 669 Kantedhotra (Mar.) ..... 2B3 

Kande (H. & B.) ... ..... 251 Kantel (Mar.) ..... 4^4 

Kandekshu (S.) 353 Kantela (N.W.P,) ... 283 

Kandi (Tam.) ... ..... 281 Kantha (S.) ..... ..... 395 

Kandiari (H. & P.) ..... 283,525.530 Kanthal (H. & B.) 496,595 

Kanduri (P. & H.) ... 314,596 Kanthari (H.) ..... 596 
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Kanthiravi (S.) ... 264 

Kanwal (H. & P.) ... . ..... 679 

Kaiiyo-mi (Burm.) . .. 665“ 

Kaolinum (Eng.) .... 532 

Kapalam (Mai.) .. . 309 

Kapas (H., B., Bo., P. & Vern.) 509, 568, 

597, 604 

Kapela (Bo.) .. . .... 358 

Kaphal (P.) ... .... 678 

Kapidruma (S.) .... 274 

Kapila (Mai. & Tam.) . .. 358 

Kapitana (S.) .... ... . . 281 

Kapittha (S.) .... .. 508 

Kapota (S.) 535 

Kappal-melaka (Mai.) .... .... 667 

Kapur (Vern.) ... 120 

Kapurakachali (S. & Guj.) 671,675 

Kapurakachari (Mar.) 510 

Kapur kachri (H. & P.) — . . 675 

Kapur krachari (Mar.) . . 675 

Kapurli (Bo.) .... .. . . 495 

Kara (Mai.) 395 

Karabi (B.) .... ... 515 

Karachunai (M.) . . 548 

Karadu (Mar.) . 296 

Karail (B.) 505 

Karaka (Tel.) 688 

Karakkaya (Tel.) .... 688 

Karala (B.) ... .... 602 

Karalia (H.) 509.579 

Karamatta (S.) 281 

Karangalli (Tam.) 492 

Karangu (H.) 596 

Karanj (P. & Bo.) 388 

Karanjaka (H.) ...... 388 

Karanj u (H.) ....~ 499 

Karanj wah (Urdu) ...... -... 388 

Karankolam (Mai.) ...... ••• 270 

Karankusa (B.) — 596 

Karavi (S. & Bo.) 397,667 

Karavira (S. & Vern.) 425,515,568 

Karaviram (Ham., Tel. & Mai.) ..... 5i5 

Karawya (Arab.) — 92 

Karchi (H.) ..... -- 342 

Karchura (S.) 327,510 

Kardhanka (Bo.) 537 

Karela (H., P, & Vern.) 598,602 

Karhar (H. & Kumaon) •«. 395 

Kari (H., Bo. & Santh.) 342,602,670 

Karial (P.) ...... .... 330 

Karianag (Bo.) 509,579,675 

Kariari (P. & H.) ...... 509,675 

Karihari (H.) _ -... 675 

Kari-jirigi (Kan.) 680 


Karikkolam (Tam.) 

270 

Karinga (M. & Bo.) 

351,597,668 

Karinkara (Mai.) 

526 

Karinkolla (Mai.) 

31 1 

Karintakara (Mai.) 

522 

Kariphal (Guj.) 

678 

Karit (Vern.) .... .. . 

567 

Kari.sha-langanni (Tam.) 

672 

Karitaki (Tcl.) ... . 

527 

Karivana (Bo.) .... 

351.668 

Kariyatu (Giij.) ... 

278 

Kariye harni (Vern.) 

569 

Kariz (Arab.) 

296 

Karkani (Bo.) 

60s 

Karkannie (Bo.) ... 

672 

Karkataka (S.) .. 

... • 538 

Karkatakashringi (Kan.) . .. 

523 

Karkatasringi (S. & Mai.) 

379, 523 

Karkalavha (S.) 

267 

Karkati (B.) 

537 

Karkatini (S.) ... 

290 

Karkkadagachingi (Tam.) 

523 

Karkkarasringi (Tcl.) 

523 

Karkotaki (S.) 

354 

Karla (Bo.) 

602 

Karlajuri (B.) .... 

.... 596 

Karmal (H.) 

603 

Karmmaram (Mai.) 

.... 287 

Karmmosu (Mai.) 

309 

Karmora (Kash.) 

558 

Karmuj (B.) 

388 

Karnaikilangu (Tam.) 

...... 494 

Karnari (S.) 

421 

Karnasphota (S.) 

544 

Karnika (S., Tel. & Sing.) 

336. 389, 521, 
683 

Karnikara (S.) ..... 

599 

Karotio (Guj.) 

667 

Karoya (Arab. & Pers.) 

92 

Karpas (S.) 

604 

Karpasamu (S.) 

509 

Karpasi (S.) 

..... 597 

Karppuravalli (Tam.) 

495 

Karpur (S., B. & Vern.) 

120, 510, 598 

Karpura-haridra (S.) 

503 

Karpuram (Vern.) 

120 

Karpura maram (Tam.) 

167 

Karpuravalli (Tam. & Tel.) 

495.501 

Karra (H.) 

342 

Karrai (H.) 

525 

Kar-shunnambu (Tam.) — 

666 


Karshya (S.) -- 327 

Karttikaik-kishangu (Tam.) » .• 675 

Karu (B. & H.) — 181,509 
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Karudakkodi (Tam.) 

Karuk (P.) 

Karukkapallu (Mai.) 

Karumbu (Tam.) 

Karunaik kizhangu (M.) 

Karunganam (Tam.) 

Karunjiragam (Tam.) 

Karunshiragam (Mai.) 

Karun-shirogam (Tam.) ...... 

Karupakatuka (Mai.) 

Karupali (Tam.) 

Karuppukkadugu ( Tam . ) 
Karuppumarudu (Tam.) .... 

Karuppuvalinjil (Tam.) 

Karuvagei (Tam.) 

Karu velum (Tam.) 
Karvaindarjau (H.) 

Karvat (Bo. & Mar.> 

Karvali (Bo.) 

Karwah (N.W.P.) 

Kasamarda (S.) .. .. 

Kasani (Guj. & Urdu) -.... 
Kasanotpatana (S.) 
Kasappuveopalai (Tam.) 

Kaseru (P.) 

.Kaseruka (S.) 

Kash (B.) 

Kasha (S.) 

Kashini (Tam.) 

Kashini- viral (Tam.) 

Kashira chanmpa (S.) .... 

Kashish (Bo.) 

Kashmal (H., P. & Simla) 
Kashmala (Simla) 

Kashmar (H.) -... 

Kashmira musk (Eng.) — 
Kashtha (S.) 

Kashus (Arab.) ...... 

-Kasinda (Tel) — 

Kasini (Tel.) 

Kasini-vittulu (Tel) 

Kasis (H.) 

Kasisa <S.) •- — 

Kasmal (P.) 

Kasmar (Santh.) 

Kasni (H., P. & Pers.) -.... 
Kasondi (H.) — 

Kastel (Mar.) . - -- 

Kasturi (H., B., S., Tam., Tel, 
Guj. & Mar.) 
Kasturi-arishina (Kan.) 
Kasturi-benda vittulu (Tel.) 
Kasturi-manjal (Tam. & Tel) 
, Kasturi muaai (M.) 


284 Kasturi pasupa (Tel.) 

367 Kasturitumma (Tel.) 

284 Kasturivel (Tam.) •••- • 

523 Kasturi-vendaik-kay-virai (Tam. ) 

549 Kasuri (Nep.) 

31 1 Kasuru (H. & B.) 

516 Kata (S. & Assam) 

516 Katai (H.) 

680 Kataka (S.) 

498 Katakam (Mai) 

522 Katakamu (Tel.) 

498 Katala (S.) 

527 Katalati (Mai.) .. •• 

270 Kalalivegiim (Mai.) 

493 Katambi (Bo.) 

492,661 Katankati (S.) . .. 

342 Katat (Biirm.) 

279 Katbish (B.) 

3 526 Kateli (H.) 

283 Kateri (S.) 

I 499 Katha (Sind. & H.) 

318,669 Kathal (H. & B.) 

264 Kathbel (B.) 

342 Kathgular (P.) 

I. 524 Kathi (Sind.) 

524 Kathillaka (S.) 

523 Kath kutha (H.) 

323 Kathunerinjal (Malay) 

318 Katkaranj (H.) .... 

669 Kat-karanja (H.) 

598 Katki (H. & B.) 

Z 673 Katkudagu (Mai.) 

^,290,292 Katla (B.) 

290 Katnim (H.) 

Z. 289 Katong (Lep.) 

470 Katphala (S.) 

290 Katreiriki (Sing.) 

..... 329 Katri (Bo.) 

499 Katsi (P.) 

Z 318 Katsol (Vern.) 

669 Kattamanakku (Tam.) 

673 Kattanam (Tam.) 

531,673 Kattang (C.P. & H.) 

289 Kattarali (Tam.) 

675 Kattatti (Tam.) 

318,6^ Katthu-olupoe (Tel.) 

499 Kattiluppai (Tam.) 

414 Kattinta (Mai.) 

Kattirippa (Mai.) 

465,536 Kattu elupay (Tam.) 

671 Kattukkodi (Tam.) 

676 Kattukol (Tam.) 

503,615 Kattuma (Tam.) 

534 Kattumari (Vem.) 


671 
492 
492 
676 
173 
... 524 

287, 289 
... 686 

526, 68(> 
526 
526, 686 

... 534 

662 
..... 2K4 

674 

28g 

671 

.SI 

525, 6Hr, 


309,6^)1 

496, 59.S 
50S 

674 

274 

297 

689 

681 


304 
. 499 

,. I8t 

.. 321 

534 

605 
.- S6i 

SIS. 678 
... 3.S3 

„ 689 

283 
569 
677 
509 
287 

316 

... 50s 

688 

.™. 356 

.... 519 

356 
688 

1- SOI 

31^ 

316 

569 
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Kattumurungai (Tam.) 264 

Kattunaranna (MaL) ... ... 395 

Kattuppepudal (Tam.) .... 688 

Kattu-shenkottai (Tam.) . . 561 

Kattushiragam (Tam.) .... 434 

Kattusinikka (Mai.) . . 514 

Kattuvalamara (M.) ... . .. . 544 

Kattuvalli (Mai.) .... .... 320 

Katu ayamoddakam (Mai.) 102 

Katuka (S.) 181 

Katukanda (S.) .... .... 271 

Katukka (Mai.) 527 

Kalnku-rogani (Tam.) ... .... 181 

Katul (Gond) .... .... 395 

Katunerinjal (Mai.) .... . . 518 

Kalurohini (S.) .... ... i8i 

Kaiiathodi (H.) ... . 518 

Kaiigach (H.) .. .. 421 

Kanla (Bo.) ... ... 596 

Kanmul (Simla) .... .... 2R9 

Kaumula (Simla) ... ... 290 

Kaundal (Bo.) .... 549 

Kaunteya (S.) ... 421 

Kaura (H.) 342 

Kaureya (H.) .. .. 342 

Kauti (Bo.) . .. 414 

Kava (Bo.) — 414 

Kavali (Bo.) .... 336, 597 

Kavdi (Bo. & M.) .... 535 

Kaviang (Assam) .. .. 413 

Kaviri sandra (Tel.) .... 661 

Kavit (Bo.) ...... ...... 508 

Kavitha (H.) 508,604 

Kavu (Tel.) 597 

Kavunnu (Mai.) -.... 281 

Kawanch (H. & P.) 515.605 

Kawar (P.) „.... ...... 342 

Kawun (Bo.) ...... -.... 340 

Kayakuti (Bo.) ~.... ...... 678 

Kayam (Tam.) ..... I74 

Kayaphul (H., B. & Sind.) ~... 678 

Kayapute (Tam.) ...... 598,678 

Kayaputi (H. & Bo.) ..... 678 

Kaya putia (Mai.) 678 

Kayar (H.) ...... 537 

Kayasthika (S.) 355 

Kazanchik-kuru (Mai.) ...... 499 

Kazhangu (Mai.) 281 

Kazhar-shikkay (Tam.) 304 

Kazhichikay (Tam.) 499 

Kazhua (Pers.) ...... 327 

Kazuri (Goa) ...... ...... 680 

Kela (H. & Bo.) 5i5»598,6o2 

Keli (p,) _ 499 


Keli kadam (B.) 

576 

Kendu (Uriya) ... 

596 

Kciiika (Malay) 

339 

Kenya pyrethrum (Kng.) 

106 

Keor (Kash.) 

342 

Keore-ka-mul (11. & Bo.) 

676 

Kcr (Bo.) 

603 

Keraita (P.) 

424 

Kering (Assam) 

68r 

Kermes mineral (Eng.) 

53 f 

Keruk(di hatii (Alalay) 

339 

Kesari (H.) 

173 

Kcshamiish 1 i ( S . ) 

363 

Kcsliuri («.) 

672 

Kcsuii-ni (lJurm.) 

()i)2 

Ke.siiria (B.) 

505 

Kcsiiii (B ) 

505, 672 

Kevana (Bo.) 

340, 510 

Kewan (Bo. & Alar.) . . 

340 

Kewar (P. & Kash) 

342 

Kewda (II.) 

614 

Kewda altar (H.) 

634 

Keysuria (B.) 

672 

Khadakalira (Gnj.) 

296 

Khaderi (Bo.) . 

492, 66 r 

Khadira (S. & H.) 

492, 603, 6O1 

Khadiramu (Tel.) 

492 

Khadu (Bo.) 

.. ■ 531 

Khair (II.) 

492, 603, 661 

Khaira (Bo.) 

661 

Khair chain pa (H. & Bo.) 

598 

Khairuwa (U.P.) 

664 


Khairwal (H.) 

Khaiulmalisa (Pcrs.) 

Khaiyar (Santh.) . • 

Kbajgoli-chavcl (Bo.) 

Khajur (H., P.. B. & Bo.) 

Khalis (S.) 

Khalse (B.) 

Khambhari (H.) 

Khanam (P.) 

Khanda phag (Bushahr) 
Khanghi (H.) •• • 

Khan j ana (S.) ...-• 

Khankshika (S.) 

Khapato (Sind.) 

Khappar kadu (Bo. & H.) 
Kliapura (S. & Bo.) 
Kharakirasna (Bo.) 
Kharanarvel (Mar.) 

Kharaparya (Mar.) 

Kharatua (P.) ••••• , 

Kharbaq-hindi (Arab. & Pers.) 
Kharbuza (P.) •••• 


497 

388 
6(1 
555 
519 
538 
538 
509 
312 
146 

492 
536 
355 
661 
500, 604 
281, 297 
431,689 

389 
297 
103 
181 
309 



742 


INDIGENOUS DRUGS OF INDIA 


Khardi (Bo.) 

596,600 

Khowlanjan (Arab.) 

274 

Kharebuz (Pers.) 

493 

Khubagi (Urdu) 

- S 98 

Kharekhasak (Pers.) 

430 

Khubani (H.) 

...... 547 

Khare-mughilan (Pers.) 

661 

Khubasi (H. & Bo.) 

...... 598 

Khareli (H.) 

409 

Khubazi (H. & Bo.) 

605 

Kharc-vazhun (Pers.) 

662 

Khubkallana (H.) 

604 

Khargee (S.) 

. 538 

Kliulakhudi (H.) 

352, 668 

Khargosh (B.) . ... 

536 

Khulanjan (Arab.) 

274 

Kharjuramu (Tcl.) 

519 

Khulanjanekabir (Arab.) 

274 

Kharjuri (S.) 

519 

Kbulanjaneqasbi (Arab.) 

274 

Khark (Pers.) 

306 

Khumb (H. & Khumbi.) 

655 

Khannor (H.) 

523 

Khura.sani ajvayan (H.) . ... 

189, 190 

Kharpara (S.) ...... 

533 

Khurduwara (Pers.) 

274 

Kharwat (Bo. & Mar.) 

279 

Khursa (H.) 

S 21. 599 

Khar-zahrah (Vern.) 

- 568 

Kbus (H.) 

630, 03 1 

Khas (Mar.) 

597 

Khushin (P.) 

.... 367 

Khasak (Arab.) ..... 

430 

Khushing (P.) 

312 

Khasake-kabir (Arab.) 

. .. 681 

Khusravcduruekalan (Pers.) 

274 

Khasake-kalan (Pers.) 

681 

Khussuck (Pers.) 

4.30 

Khash-khash (Pers.) 

202, 205 

Khwagawala (Pushtu) 

684 

Khash-khasharasa (Vern.) 

.... 205 

Kiam (P.) 

342 

Khasia pine (Vern.) 

223 

Kibabeh (Pers. & Arab.) 

224 

Khaskhas (H.) ...... 

202 

Kibrit (P.) 

686 

Kliatsalio (Guj.) 

523 

Kichaka (S.) 

287 

Khawa (H.) 

421 

Kichakamu (Tel.) 

288 

Khawari (B.) 

— 388 

Kichilikilhangu (Tam.) . ... 

327 

Khawi (P.) 

...... 503 

Kidamari (Bo.) 

496, 664 

Khaya (Burm.) ..... 

.... 678 

Kijapute (Tam.) 

..... 678 

Khayahc-i-iblis (Pers.) ..... 

...... 304 

Kikar (H., Bo., B. & P.) 492, 595, 603, 661 

Khaycr (B.) 

661 

Kilati (S.) 

.... 287 

Khcr (Guj.) 

...... 661 

Kilavari (Tam.) 

665 

Khesari (H. & B.) 

546 

Kilkkaynelli (Tam.) 

5 i 9 

Khcsari dal 

541 

Kilmora (Kumaon) 

290 

Khetpapra (S. & B.) 

..... 680 

Kilmoru (Kumaon) 

290 

Khhapuram (Mai.) 

...... 281 

Kils (Arab.) 

666 

Khilaf (Arab.) ...... 

...... 684 

Kimbika (S.) 

314 

Khinkari (Garhwal) 

...... SI4 

Kimri (Mai.) 

270 

Khinna (Vern.) ..... 

...... 561 

Kinbil (Arab.) 

..... 358 

Khira (H. &. B.) 

502, 578 

Kindal (Bo.) - 

602 

Khiran (Bo.) 

340 

King- fisher (Eng.) 

..... 536 

BChirni (H.) 

601 

Kingora (Dehra Dun) 

290 

Khiyar (Pers.) 

354,677 

Kinjalka (S.) 

402 

Khoidai (Darjeeling) 

-.... 413 

Kiiinab (Arab.) 

... 84 

Khoira (Assam) 

...... 661 

Kino (H. & Eng.) 

51,301,302 

Khoiru (Uriya) 

...... 661 

Kinro (Sind.) 

684 

Khokali (H. & Bo.) 

595,661 

Kinsuka (S.) 

301 

Khokli (Mar.) -.... 

...„ 661 

Kiraita (Bo.) 

250 

Khol-i-koknar (H.) 

204 

Kiralu (P.) 

..... 577 

Khor (Bo. & P.) 

492,675 

Kiramaja (Bo.) 

535 

Khora (Afg.) ..... 

-.... 174 

Kiramal (Bo. & H.) 

.... 388 

Khorasani ajowan (B.) 

189,190 

Kiramaniowa (Bo.) 

65 

Khorasani-owa (Bo.) 

190 

Kiramar (H.) -.... 

406,577,664 

Khoskadumar (Assam) ..... 

... S08 

Kirambu (Tam.) 

172 

Khour (Ncp.) 

«« 603 

Kiramiigam (Tam.) 

- a8i 
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Kiraruga (M.) ...... 547 

Kirata (S.) 278 

Kirata-tikta (S.) 250 

Kirikodasige (Kan.) 530 

Kiriti (S.) . 438 

Kiriwolla (Sing.) . 605 

Kiriyati (Guj.) 278 

Kiriyattu (Mai.) 278 

Kirmala (H.) 65 

Kirra (P.) 126 

Kirtanuphala (S.) 306 

Kirumikkundram (Tam.) 313 

Kiryat (H.) 278,603 

Kiryata (Guj.) .. .. 278 

Kishkuparva (S.) 287 

Kishlburkisha (Pers.) 340 

Kissie (Nep.) 290 

Kista (Pcrs.) 336 

Kitchli (Tam.) OOo 

Kitra (Panj.) . . 697 

Kiwach (H.) .... 559 

Kiyasa noin (Burm.) (>71 

Kizh-kkayinclli (Mai.) 519 

Klilakkam (Mai.) 260 

Koa (P.) (>87 

Koaya (Tarn.) 683 

Kobusi (Nep.) 678 

Kobuiar (H.) 535 

Kochclachi-pullu (M.) 599 

Kodaga (Tel.) ... . , 34*2 

Kodagam (Tam.) 431 

Kodali (M.) 546 

Kodapalai (Tam.) 510 

Kodapalla (Mai.) 510 

Kodgasalai (Tam.) 523 

Kodippalai (Tam.) 333 

Koditige (Tel.) 494 

Kodiyagundal (Tam.) 329 

Kodo (H.) ...... 547 

Kodoa-dhan (B.) 547 

Kodra (Bo.) ...... 547 

Kodrava (S.) ...... 547 

Kodukki (M. & Tel.) 545 

Koeva (P.) 342 

Kogar (P.) ...... .. 342 

Kogilam (Tam.) 33<^ 

Kohala (Bo.) ...... 497 

Kohee bhang (H.) 189 

Kohoranj (M.P.) 667 

Koil (H.) ....„ 535 

Koiral (P.) ...... .. 497 

Kokam (H. & Bo.) 508,674 

Kokam chatel (Bo.) O74 

Kokam-ka-tel (H.) .. 674 


Kokhuri (P.) 

367 

Kokil (B.) 

535 

Kokila (S.) 

- - S3S 

Kokilaksha (S.) 

353. 665 

Kokilanayana (S.) 

353 

Kokilphiil (Ik) 

425 

Koknar (II.) 

204 

Kola (Vern.) 

8i 

Kolaka (S.) 

270 

Kolakaiida (.S.) . . 

251 

Kolama (Tam.) 

524 

Kolamavu (Tam.) 

Cx>i 

Kola nut (Eng.) 

80 

Kolapoka (Tcl.) 

281 

Kolaponna (Tel.) 

529 

Kolhal (Bo.) . .. 

604 

Kolichcchutar (Bo.) 

- 598 

Koliiijan (Giij.) 

274 

Kolista (Konkani) 

353 

Kolkaplml (B.) . . 

425 

Kolliyam (Tam.; 

3«« 

Kollti (Tam.) 

505 

Kolsunda (Bo.) . . 

353, 605 

Kolumbu (Tam.) 

60s 

Kombuppudalai (Tam.) 

- - 5^8 

Kombu-pudalai (M. & 

Tam.) 549, 688 

Kommupotla (Tcl.) 

528. 688 

Konch Bak (B.) 

534 

Kondachani ( Tam . ) 

431 

Kondakahiiida ( T el . ) 

428 

Kondapala (M.) 

5«i 

Koiica-dumbar (H.) 

- 508 

Konpal (H.) 

507 

Konlcdhotra (Mar.) 

..... 283 

Koollhee (11. & Bo.) 

505 

Kor (Kash.) 

342 

Kora (H.) 

342 

Korai (Tam.) 

672 

Koraja (S.) 

274 

Koran ti (M.) 

599 

Koraltai (AI.) .. .. 

549 

Koricchira (Mai.) 

521 

Korphad (Alar.) 

61 

Kosani (Bo.) 

524. 581 

Kobhataki (S.) ... 

354, 513. 546. 598 

Koshnaha (Pers.) 

402 

Koshtkulinj an ( Alar. ) 

274 

Kosom (Bo.) 

599 

Kostum (Tam.) 

402 

Kosum (H.) 

524, 581,599 

Kosundra (P.) 

497, 595 

Kot (H. & P.) 

402 

Kotakappala (Mai.) 

^ 530 

Kotamalli (Tam.) 

670 
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Kotapala (Mai.) 

276 

Kuay (Gond) 

— 395 

Kotapuli (Mai.) 

497 

Kuberakam (Mai.) 

311 

Kota-shavukku (Tam.) 

687 

Kuberakshi (S.) ...... 

•304,499,596 

Koti (Mai.) 

414 

Kuchar (Vern.) ...... 

146 

Kotimiri (Tel.) ..... 

670 

Kuchela (S.) 

320 

Koto (Assam) ..... 

287 

Kuchila (B.) _ 

248 

Kottakka (M.) ..... 

602 

Kuchila-lata (H. & B.) ...... 

..... 599 

Kottakkaranciai (Tam.) ...... 

52s 

Kuchla (H.) 

248 

Kottani (Tam.) 

. 530 

Kudaka (Bo.) 

311 

Kotu (H.) 

557 

Kudal churiki (Mai.) 

339 

Kour (Kash.) 

181 

Kudasapalai (Tam.) 

* ••• 333 

Koushikana (S.) 

.. 285 

Kudchampa (Mar.) 

...... 514 

Kova (Mai.) 

- 314 

Kuddia-khar (Bo.) 

..... 685 

Kovai (Tam.) 

- 314 

Kudurujivi (Tel.) 

522 

Kovidara (S.) 

595,600 

Kuer (N.W.P.) 

...... 342 

Kow (C.P.) 

421 

Kugagam (Tam.) 

...... 281 

Kowa (Bo. & H.) 

.... 421 

Kuhili (Bo.) 

515,559 

Kowah (C.P.) ..... 

.... 421 

Kuilirakha (Utkal) 

353 

Kowti (Mar. & Bo.) 

414.415 

Kukarchita (B.) 

601 

Koyaputis (H. & Bo.) 

... 598 

Kukarlata (H.) 

..... S 4 f, 

Koyya (Tam, & Alai.) ...... 

521 

Kukarvel (Bo.) 

..... 598 

Kpiltha (S.) 

604 

Kukarwele (Bo.) 

546 

Krakara (S.) 

537 

Kukha-avalu (Tel.) 

669 

Kramuka (S.) 

...... 281 

Kukkapala (Tel.) 

431,689 

Kramukam (Mai.) 

..... 281 

Kukkatulasi (Tel.) 

516 

Kramukamu (Tel.) 

...- 281 

Kukkula (S.) 

296 

Krauncha (S.) ..... 

534 

Kukiiar (Pers.) 

204, 207 

Krish (Kash.) 

... (j 97 

Kukronda (P.) 

544 

Krishnabija (S.) 

... 511 

Kukseem (B.) ».... 

602 

Krishnachudika (S.) 

261 

Kukurbicha (H.) 

O02 

Krishnachura (B.) 

602 

Kukurchila (B.) 

.... 677 

Kri.shnajiraka (S.) 

516,680 

Kukursunga (B.) 

602 

Krishna kamal (Mar.) .... 

..... SI6 

Kul (B.) 

602 

Krishnakbya (S.) 

..... 297 

Kulahaka (S.) 

...... 353 

Krishna lavana (S.) 

532 

Kulahala (S.) 

604 

Krishnamritrika (S.) 

- 531 

Kulaka (B.) - 

353 

Krishna-parpati (H.) 

450 

Kulanja (S.) 

...... 274 

Krishnasarathi (S.) 

421 

Kulanjan (H., B. & Urdu) 

274 

Krishnatel (H.) ...... 

..... 684 

Kulanjana (S.) 

-.... 274 

Krishna-til (Bo. & Vern.) 

569.684 

Kulatha kalai (H. & Vern.) 

446.454,461 

Krishna-tulsi (Mai.) 

680 

Kulattha (S.) .„... 

311,505,597 

Krishnavartma (S.) 

..... 386 

Kulf (Arab.) ...... 

669 

Kritawedhana (S.) 

354 

Kulfa (H.) 

...... 521 

Krumbal (P.) ...... 

...... 674 

Kuliakhara (B.) 

353,665 

Krunda (Afg.) ...... 

- . ... 430 

Kuligam (Tam.) 

...... 357 

Krura (S.) 

... 297 

Kulingi (S.) 

377 

Kshapa (S.) 

32s 

Kulinjan (B. & H.) 

274,494 

Kshira (S.) 

355 

Kulisara (Tam.) 

....- 357 

Kshiradala (S.) 

306 

Kuljud (H.) 

543 

Kshirapami (S.) 

306 

Kulla ravi (Tel.) 

....- 674 

Kshudrapatri (S.) 

262 

Kulmasha (S.) ....~ 

311 

Kshura (S.) 

353 

Kulnar (H.) 

532 

Kua (Tam.) 

... 600 

Kulthi (H. & Bo.) 

505,597 

Kuar (H. k N.W.P.) . 

... 342 

Kuluaimungil (Tam.) 

288 
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Kumal (H.) — ...... 259 

Kumari (Mai.) 61 

Kumarpathu (Guj.) 61 

Kumbal (P.) ...... ...... 508,597 

g;umbhakariiii (S.) .... .... 311 

Kumbhar (H.) -.... ...... 675 

Kuinbhi (S., H. & B.) -^99,590 

Kumbhika (S.) ....* 598 

Kiimbhira (S.) ...... ... . 535 

Kumbung (Vern.) 376 

Kumhar (P.) — ...... ...... O75 

Kumila (P.^ — ... 358 

Kumiss (Eng.) ... ... 536 

Kumla (Bo. & Alar.) „.... .... 671 

Kuinla nembu (H.) .... 669 

Kumra (H.) ...... 596 

Kumta (Rajasthan) .. .. . 492 

Kiimyss (Eng.) 536 

Kunch (Alar. & B.) — >.. 2()0 

Kunda (S.) — 425 

Ktindali (S.) - 500 

Kund-phul (H.) C33 

Kundru (P.) ... 314 

I\une-la-nion (Burm.) . . 

Kungiligam (Tam.) .. . 3^3 

Kungiliyam (Tam.) — ~... 5-4 

Kungku (H.) — .. . 173 

Kungulu (Tam.) .... ..... 501 

Kungumam (Tam.) ..... .. 3.'i^ 

Kungumapu (Tam.) 3-3 

Kungyi (H.) — ... . — 4^9 

Kuni (S.) •• • 508 

Kiinjad (Pers.) — — — b85 

Kunjam (Tam.) — ~ .. 

Kunjar (Sind.) — — -74 

Kunjuram (Tam.) — — 261 

Knnkuma (Tel.) — — 35^ 

Kunkumapave (Tel.) ...... ..... 3^3 

Kunni (Mai.) ...- 260 

Kunnikkuru (Mai.) ...... 260 

Kunrimani (Tam.) ...... 261 

Kupald (P.) ...... - 103 

Kupa-menya (Sing.) — b6i 

Kupasi (P.) ...... ...... 340 

Kuppaimeni (Tam.) — 595>b6i 

Kuppi (Tel.) — -.... 219 

Kur (B.) .„... ...... 402 

Kura (Bo., H., P. & N.W.P.) 342 

Kural (Tam.) ».... — 526 

Kuramatukka (Alai.) 358 

KuranelU (Tel.) 52i 

Kurasaniyomam (Tam.) ...... 190 

Kura-sanna (Bo.) — 520 

Kuravaka (S.) ^ 677 

94 


Kuravaram (Tam.) .... _... 431 

Kurchi (B. & Eng.) 2^,37,51,342,346,347. 

3»3. 414 

Kurfah (Bo.) 52 1, 599 

Kuri (P.) ... ... 438 

Kurinja (Tam.) ... 333.431 

Kurka (Tel.) ... 688 

Kurkaru (S.) ... .... 596 

Kiirkiitn (Arab.) .... .... 325 

Kurkurjiwah (H. & B.) 605 

Kurnc (Afg.) „.... .... 174 

Kiirsingh (Bo.) ..... 599 

Kurli-kalai (B.) .. . .... 505 

Kurtoli (Bo.) .. .... 598 

Kuril (H. & B.) 181 

Kunigu (Tam.) ... ...... ... 508 

Kuruk (Alar. & Bo) .... 31 1 

Kurukkiim (Tam.) .... 283 

Kurumulaka (Alai.) .. . 520 

Knruridu (Sing.) . .. 126 

Kurunji (C.P.) ... . ' 388 

Kiislmiz (Pcrs.) ... . . 670 

Kushtagandliiiii (S.) ... 43^ 

Kushtanasini (Vcrn.) .... ... 39l 

Ku.shtha (S.) . •• 402 

Kushthagandha (S.) ..... .... 43^ 

Kasluhahaiilri (S.) . - • 39 1 

Kusm (Kumaon) .. . 524 

Kust (P., H., Arab. & Pcrs.) .. . 402 

Kustabehcri (Arab.) • • 402 

Kustullhalu (Aralv) ... • •• 402 

Kusum (11. &. B.) 55<J 

Kusumba (Bo.) • • 59^ 

Kut (H., Giij. & Urdu) ...... 402.407 

Kuta (S.) 386 

Kuth (P. & B.) 402,492 

Kuthika (S) 402 

Kulki (B. & H.) 

Kutri (P.) 493.662 


Kulsita (S.) 

Kuttalkh (Pers.) 
Kuttra (H.) 

Kuvalam (Alai.) 
Kuvauguiidal (Tam.) 
Kuvilam (Tam.) 
Kuzliarah ( Arab. ) 
Kwai (Tam.) 

Kwel (Alai.) 

Kweli (H.) 
Kyakatwa (Burm.) 
Kyoung-sha (Burm.) 


402 

402 

598 

267 

3^3 

267 

670 

314 

314 

270 

665 

681 


Laba (S.) 
Labangapbal (B.) 


538 

513 
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Lablab (H.) 

Labri (P.) 

Labuwapetta (M.) 

Lactus (Eng.) 

Lada (Mai.) 

Ladaki-revanda-chini ( Bo. ) 

Ladana (H. & Bo.) 

Laftaf (Arab.) 

Lagargiwa (Hausa) 
Laghududhika (S.) 

Laghukarni (S.) 

Laghuparnika (S.) 

Laghupatha (S.) 

Lahan (Rajputana) 
Lahanagokhru (Bo.) 
Lahanagokru (Bo.) 
Lahana-kalpa (Bo. & Mar.) 
Lahauri hurmul (II.) 

Lahore bachnab (Vern.) 

Lahouri liurmud (P.) 

Lahsan (H.) 

Lahuriya (H.) ..... 

Lai (Bo.) 

Lajalu (H. & Bo.) 

Lajja (S.) 

Lajward (H.) 

Lakh (Bo. & M.) 

Laksha (S.) 

Lakshmi (S.) — 

Laktakarma (S.) 

Lalak (H.) 

Lalbachlu (H.) 

Lai barila (Vern.) 
Lalbherenda (B.) 

Lai bhopali (Bo.) 

Lai bichua (H.) 

Lalchandan ( H . ) 

Lalchita (H. & B.) 
Lalchitarak (H.) 

Lai chitra (H., Bo. & Mar.) 
Lai indrayan (H.) 

Lalkara (Mar.) 

Lai madar (Mar. & H.) ...« 
Lalmeti (Mar.) — 
Lalmundajanvali (Mar.) ...... 

Lalpost (H.) 

Lai rui (Mar.) 

Lalsabhuni (H.) 

Lalsag (H.) 

Lai siris (H.) 

Lambakama (S.) 

Lamjak (H. & P.) 

Land snail (Eng.) — 

Lanetsuru (Kash.) -- 


. 558 

Langalika (S.) . ... 

261 

Languli (H.) 

- 538 

Lanjai (PI.) 

536. 538 

Lanka-marish (B.) 

... 682 

Lankasij (B.) 

233 

Lanu (Sing.) 

... 538 

Lappa (Tel.) 

667 

Lard (Eng.) 

353 

Larkimasa (H.) 

507 

Larkspur (Eng.) 

544 

Lasan (Guj. & PI ) 

500 

Lasanulaasafirulmurr (Arab.) 

320 

Laser (Vern.) 

428 

Lashan (B.) 

528 

Lashuna (S.) 

„ 430 

Laskar (P.) 

... 528 

Lasum (Mar. & B.) 

368 

Lasunas (Mar.) 

54 

Latakasturi (B.) 

... 3^ 

Lata-kasturikam (S.) 

271 

Latapalash (B.) 

601 

Lalapalasha (S.) 

„.... 687 

Lataphataki (B.) 

605 

Lataphatkari (B.) 

60s 

Lathy rism (Eng.) 

532 

Latjira (H.) 

538, 546 

Latuwani (Assam) 

...... 538 

Lauha (S.) 

325 

Lauha bhasnia (H.) 

4^3 

Lauha sara (S.) 

..... 305 

Laung (H.) 

603 

Lavana (S.) 

409 

Lavang (Bo.) 

.... 512 

Lavanga (S. & B.) 

.... 503 

Lavangalata (S.) 

557 

Lavangpatti (Kan.) 

522 

Lavender (Eng.) 

..... 385 

Lawa (H.) 

..... 385 

Ledger bark (Eng.) 

...... 385 

Lehsun (Urdu) — 

...... 549 

Lei (Bo.) 


305 Lelka (H.) 

305 Lemon (Eng.) 

51 1 Lemon ginger (Eng.) 

519 Lemon grass (Eng.) 

547 Lemon peel (Eng.) 

30S Lemon tree (Eng.) 

528 Lemtam (Assam) 

603 Lesser cardamom (Eng.) 

600 Lichens (Eng.) 

270 Lilicha (Guj.) 

596 Lim (H.) 

533 Limbe (Kan.) 

438 Lime (Eng.) 


...- 675 

675 
500 
667 
507 

662 

356 

533 

323 

571 

271 

342 

175 

271 

2^\ 

...... 579 

271 
271 
39 i 
676 
303 
303 
313 
607 
542 
493 > 662 
260 

532 

445 

446 
173 

533 
372 
172 

355, 513 
126 

613,638,639 

538 

113 

271 

687 

674 
614, 62s 
258 

50, 613, 630 

50 
130 
414 
142 
540,642 
..... 672 

..... 311 

130 
614 
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Lime tree (Eng.) 


130 

Lingapotla (Tcl.) 


.... 528 

Lingur (Bo.) 


689 

Linseed (Eng.) .... 


.... 51,542 

Liquorice (Eng.) lo, 51, 120, 

177, 183, 184, 
180, 261, 262 

Lisanulasitfir (Bihar) 

..... 

342 

Liverworts (Eng.) 

...... 

540 

Lizard (Eng.) 


537 

Loahrapushpa (S.) 


356 

Lobelia (Eng.) 



33,406 

Lochanahita (S.) 



31 1 

Lodapathani (Urdu) 


413 

Lodar (Guj.) 


413 

Lodduga (Tel.) 


4T3 

Lodh (Mar., N.W.P., Bo., H 

& 

Kumaon) 


413, 4T4 

Lodhra (Mar.) 

...... 

413 

Lodh tree (Eng.) 



413 

Loha (H.) 


53^ 

Lohaka (H.) 



532 

Loliita (S.) 

...... 

297 

LoU-sara (Kan.) 


61 

Long (H.) 

...... 

172 

Lonia (H. & B.) 

..... 

509 

1-onika (S.) 


521, 599 

Lotak (P.) 



430 

Lotus (Eng.) 



614 

Louna (H.) 



577 

Loxa bark (Eng.) 



112 

Luban (M., B. & Bo.) 

...... 

52() 

Lucl (B. & H.) ..... 

...... 

3TI 

Luhuriya (H.) 

...... 

379 

Lukmuna (H.) 



72 

Lun (Burm.) 

...... 

680 

Lusoon (Bo.) 

...... 

271 

Luvunga (Eng.) 

...... 

513 

Maajun (Vern.) 


89 

Macch ranga (B.) 


536 

Mace (Eng.) 


200, 201 

Machakai (Tam.) 



683 

Machchi (H.) 


537 

Mach-chLka>tel (H.) 

...... 

O74 

Macher tel (B.) 

...... 

674 

Machhika-siras (H.) 

...... 

533 

Machipatri (Tam. & Tel.) 

72,496 

Machni (H.) 

...... 

546 

Madagirvembu (Tam.) 

...... 

312 

Madalai (Tam.) ...... 


522 

Madan (B. & H.) 


395 

Madana (S.) 


599 

Madananaba (Tel.) 


309 

Mad apple (Eng.) 

..... 

134 


Madar (H. & Vern.) 305, 306, 307, 555 

Maddi-palu (Tel.) 

603 

Madgura (S.) 

535 

Madlui (H. & Bo.) 

636, 078 

Madliasliingi (H.) 

• • 336 

Madhava (S.) 

356 

Madhavi (S.) 

597 

A/I adhavi lata (II. & B.) ... 

597 

Madhu (S. & B.) 

356, 536, <>78 

Aladhuca (H.) 

513 

M adli Ilgam ( T am . ) 

356. 357 

Madhujan (S.) .... 


Aladbulca (S.) 

35(>, 357, 580 

Aladhukam (Mai.) . . 

260 

Aladhukamii (Tcl ) 

356 

Aladhukarkati (S.) 

500 

Madhumalati (S.) 

333 

Aladluiparni (S ) 

427 

Aladlniparnika (S ) 

427 

Madhuphiitlila (S.) 

35(> 

Madbura (S.) 

355 

Aladhu riam (Assam) 

083 

Madhurika ( S ) 

176,498 

Madliurnakamu (Tcl.) 

300 

Madhuyashti (S.) 

183 

Maduragam (Tam.) 

261, 357 

Magadhi (S., Kan. & Tel.) 

5ii,()Oi 

Alagalingam (Tcl.) 

502 

Magar (P.) 

61)5 

M agar bans (IT.) 

287 

Magi 11am (Tam ) 

514 

Magiya-main (Bo.) 

()87 

Alagrabu (H.) 

.. .. 187 

Magur (B.) 

535 

Mali a (Mar.) 

356 

Alahabala (11.) -• •• 

409 

Mahabharavacba (S.) 

274 

Mahadruma (S.) ..... 

356 

Mahakala (S.) 

549 

Mahakanda (S.) 

271 

Mahalimbo (CP.) 

363 

Mahalimbu (II.) 

3ti 

Mahanim (S., IL, Bo., 

B. & C.P.) 

311,312.363 

Mahanimb (H.) — 

363 

Mahanimba (S.) .... 

493, 603 

Mabanimbu (B. & H.) 

500 

Mahan jasi (S.) 

320 

Maharukha (H. & Mar.) ..... 

493, 595 

Mahasugandha (S.) 

397 

Mahatita (H. & B.) 

278 

Mahaushadhi (S.) 

352 

Mahaushana (S.) 

271 

Mahendravaruni ( S. ) 

128 
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Mahin (P.) — 

Mahish (B.) 

Mahisha (S.) 

Mahmira (Sind.) 

Mahori (P.) 

Mahua (H., B, & Bo.) 

Ma huang (Chinese) 

Mahua tree (Eng.) 

Mahuda (Guj.) — • 

Mahula (H. & B.) 

Mahura (Guj.) 

Mahuva (Urdu) ...... 

Mahwa (H., B., Mar. & Bo.) 
Maidah (H.) 

Maida-lakri (Bo.) 

Maida-lakti (Tam.) 
Maiden-hair-fern (Eng.) — 

Maiden-hair tree (Eng.) 

Mail (M.) 

Mailakkondei (Tam.) 

Mai-nam (Tel.) -- 
Mainphal (H., Urdu & Kumaon) 
Maiphal (Bo.) ...••■ 

Mairsinga (Mar.) 

Maitbrand (Kash.) 

Maizali-gi (Burm.) 

Majakani (Mai.) ...... 

Majdhab (Arab.) 

Majuphal (S., H. & Bo.) 
Maka (Mar. & Bo.) 

Makal (H. & B.) ...... 

Makao (Bo.) 

Makaradhwaja (H.) 

Makhcruna (Uriya) 

Mako (Bo. & P.) 

Makoi (H. & A.) S^S- 

l^Iakusal (H.) 

Malabaripankijar (Bo.) -... 

Malabar nut tree (Eng.) -... 
Malaivembu (Tam.) 
Malaivcppam (Tam.) 
Malaiyamnanaku ( Tam. ) 
Malakatbeng (Burm.) 
Malakoni (Kumaon) 
Ma-la-mai (Burm.) 

Malangni (Kumaon) 
Malankara (Mai.) 

Malati (S., H., B. & Tel.) 
Mala-vala (Mar.) 

Malaveppu (Mai.) 
Malavinashini (S.) 

Mala virim j i ( Mai. ) 
Malavirinni (Mai.) — • 

Malbans (H.) —* 


687 
534 
534 
392' 
686 
356, 601 

. 8,144 
. 356 

35b, 357 
35^ 
35b 
35b 

3Sb. 5^ 

... b84 

b77 
b77 
662 

, 558 

537 

648 

668 

305- 599 
522,683 
Of'7 


72 

068 

683 

497 

683 
505. 072 
128,549 

606 

410,449. 471 
..... 353 

525, 548. 599 
548,599.685 
. S6i 

274 

264 

3b3 

3b3 

597 

- 683 

.. 313 

667 

- 313 

- 597 
595, b33 

b8i 


Maldoda (P.) 

Male fern (Eng.) 

Mali (Tam.) 

Malkangni (B. & Bo.) ...... 

Malkangoni (Mar.) 

Malkanguni (Tel. & Urdu) 
Mallagam (Tam.) 

Mallica (Vern.) ...... 

Malligai (Tam.) ....- 

Mallika (S.) 

Malt extract (Eng.) 

Maluramu (Tel.) 

Malwa opium (Eng.) 

M amaram ( Tam . ) 

Mambulichi (Tam.) 

Mamidiallam (Tel.) 

Maniira (H. & P.) 

Mamiran (H. & Bo.) 
Mami-ranchini (Pers. & Arab.) 
Mamoli (P.) 

Mamimli (Alai.) — 

Manaka (S.) 

Manashila (S.) ..... 

Manattakkali (Tam. & EL) 
Manchineal tree (Eng.) 
Manchinune (Tel.) 

Manchurian liquorice (Eng.) 
Manda (Al.) 

A4andalpatrika (S.) 


512, 597 

. 649 

312 

.. 313 

313 
.. 313 

313 
.. b33 

512 
512, 597 
26 
267 
207, 212 

.... 513 

525 

503 

292, 424 
292, 424 
I .... 424 

686 
525 

6b2 

531 

525, 54B, 685 
558 
O8.5 

186 

b04 

297 


Mandara (S., H., B. & Tel.) 306,555,595 


Mandarai (Al.) ..... 

Mandarasu (Tam.) 

Mandari (Tam.) 

Mandgay (Bo.) ....- 
Mandkolla (P.) 

Mandrake (Eng.) 

Manduka-bramha-kuraku (Tel.) 

Mandukaparni (S.) 3 

Manduki (S.) 

Mandura (El.) 

Alanduram (S.) 

Afaneru (Tel.) — • 

Alangai inji (Tam.) 

Mangal (Tam.) ...... 

Mangalappala (Mai.) 
Mangalaprada (S.) 
Mangalyakusuma (S.) 

Mangastin (Bo.) ...- 
Mangustan (H., B. & Bo.) 
Manimuni (Assam) 

Manja kadamba (Tam. & Mai.) 
Manjal (Tam.) 

Alanjalalari (M.) 

Manjalkodi (Tam.) 


497, f>03 

30^’ 

497 
578, 665 
395 
226 

) ....' b()K 

321, 352, b68 

32t, 341 

.. 44b 


,. 532 

313 
. 503 

bbS 
27b 
325 
43^ 
b74 

604, b74 
351 

57b, 595 

325 

425 

293 
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Manjana (Mai.) — 

- 358 

Marorphali (P., PI. & Urdu) 

340. 5 10 

Manjetti (Mai.) ..... 

5^3 

klarosi (H.) 

340 

Maiijishtatige (Tel.) 

523 

Maroti (Mai.) 

4'4 

Manjistha (S. & B.) 

523, . 599 , («6 

Marru (Tam.) 

513 

Idanjit (Bo.) 

599,606 

Marsada boh (Mysore) .. . 

667 

Alanjith (H.) 

606 

Marsh crowfoot (Eng.) 


Manjitti (Tam.) ..... 

523 

Marten (Eng.) ... . .. . 

4(>5 

Mankachu (B.) 

662 

Marl 7. (Kash.) 

(182 

Mankand (Bo.) — 

506 

Alaru (S.) 

513 

Mankanda (1*1.) 

6()2 

k 1 ar lidam ( T am . ) 

515 

Manual (Mai.) 

32.5 

kTarudampatlai (Tam.) 

... 078 

Mannanatti (Mai.) 

514 

klarndu (Tam.) 

42 r 

Mannapu (Mai.) 

5 i (3 

Marukmchiram (M.il.) . . 

• 495 

M anneal (PI.) 

395 

Marulamatangi (Tcl ) 

438 

Mansala (S.) 

521 

Marulutigc (Tcl.) 

438 

Mansasij (B.) 

507, 559, 597 . 975 

Marnppu (Tam.) 

255 

]Manskhel (Kash.) 

955 

klaruta (Mai.) 

5 ‘5 

Mantankattiri (Mai.) 

525 

klarntaintoli (kfal ) 

978 

Alaniicha (Bo.) ..... 

. . 973 

Marwan (P.) 

(>S() 

Mamipasupu (Tcl.) 

29.5 

Ma.sh (P.) 

519 

Manya (S.) 

()00, (yn() 

Masha (S.) 

519, .598 

IManyiil (Kuniaon) 

395 

Masha-pat ni (S.) 

()OI 

i/ A 

l^Iaradarisina (Mai.) 

2 v ':'9 

klashihaltiri (Tam.) 

490 

l^laralingam (Tam.) 

502, (>78 

Masiiikkay (kl.) . 

522 

Maramaiijal (Islal. & 

Tam.) 289,203 

klashladai (Jk) . . 

5'9 

Maramannal (Mai.) 

. . - 293 

klashparui (ll.) • 

Go I 

Maranallari (Tam.) 

270 

kTashlul-glioul (Aial).) 

(i()i 

Maraphali (H.) .... 

340 

klasi (Garhwal) 

5 i 5 . 598 
Cl 2 


Miiralhe-padwall (P.) 
Alaravara tsjembu (M.) 
Maravattai (Tam.) 
!Maravetti (Mai.) 
Maravuli (M.) 

Maravuri (Tam.) 

March (Afg.) 

Marchu (Guj.) — 

Marchula (H.) 

Marcdu (Tel.) 

Margosa (Eng.) 

Mari (Tel.) 

Maricha (S.) 5^ 

Marichamu (Tel.) 
Marichi-phalam (S.) 
Mariguti (Mai.) — 
Marihuana (Eng.) 
Marinalu (Mai.) 
Marinandai (P.) «.... 
Marisha (S.) 

Marithondi (Tam.) 
Marjara (S.) 
Marking-nut tree (Eng.) 
Marlumutta (Tam.) 
Marmakoul (Simla) 
Marmmari (S.) ..... 


226 

.) 

414 

414 

547 

279 

682 

667 

O05 

2^7 

3O3 

674 

520,59!^, 60s, 673, 082 
520 


^laskara (S.) 

Maskaramii (Tel.) 
MawUcha-lcla ( IkO 
Masiikkanun (Tam.) 

Masur (H. & S.) 

Ma.suri (Ik) 

Mat (Sanih.) 

Matazor (II.) 

Alatc (Eng.) 

Matckissic (Ncp.) 

Malhan (Mai.) 

Malhana (S.) 

Matrisinhi (S.) 

Malsya (S.) 

Matta-pal-tige (Tcl.) 
Mattii)ongillyam (Mai.) 
Maltisa (H. & P ) 

Matlisa-wangru (Kumaoii) 

Mattukumittukoni (Tcl.) 

Mattutumalti (M.) 

Maul (H. & B.) 

Maulsari (P. & U.P.) 

Maur (B.) 

Maura (P.) 

Mauri (B.) 


287 

288 
. h74 

288 

507. 

597. 

065 
.. 547 

... 80, 83 
2()0 
503 

3^^9 

264 

537 

676 

493 

. .. 667 

667 

431 

545 

... 356 

5'4. 678 
— 537 

689 

I A 219 
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Mavagam (Tam.) ...... .. . 357 

Mavilavu (Mai.) ...... .... - 267 

Mavillangai (Tam.) ...... .. .. 267 

Mawa (P.) -.... ^ .. 689 

May apple (Eng.) 226 

Mayil-tuttam (Tam.) ...... . .. 671 

Mayilu-tultam (Tel.) . .. 671 

Mayirsikki (Tam.) . .. 648 

Mayurashikha (S.) 595,648 

Mayurshikha (S.) 493,648 

Mayursikha (Bo.) 393.^48 

Mazri (H.) .... ... 605 

Mazu (H. & Pers.) 683 

Mecla (Tcl.) ..... — 677 

Medasak (P.) ... .. 677 

Medashinge (B.) .... 33^ 

Mcdhakrita (S.) ...... ... 296 

Medhu (Vern.) «... .... ... 

Medliya (S.) 438 

Medi (Tcl.) ...... ...... .... 674 

Medicinal cabbage tree (Eng.) .... 280 

Mehaghni (S.) — .... 3^5 

Mehedi (B.) ...... .... 597 

Mchernanbarari (Pers.) . .... 43^ 

Mehndi (H. & P.) .... 597.677 

Mcinkara (Nep.) 428 

Mellugu (M. & Tam.) ...... 535.668 

Melon tree (Eng.) .... 3^9 

Mena (Mar. & Kan.) ... ..... 668 

Menda (H.) 677 

Mendel (Vern.) 568 

Mendha singi (Urdu) -- 336 

Mendhi (S.) — — — 667 

Mendi (B. & Mar.) ...... ...... 677 

Mengkop (Burm.) — — 674 

Mengut (Burm.) ....- 674 

Menphal (B.) — — ..... 395 

Menthulu (Tel.) ...... . ... ...... 528 

Menthya (Kan.) ...... 528 

Meradu (H.) ...... -... 547 

Meral (Santh.) ...... 673 

Merasingi (H.) ...... -.... 597 

Mesh (B.) 537 

Mesha (S.) ...... - - 537 

Mesharingi (S.) ...... -.... ...... 336 

Meshasingi (H. k R) ~.... ....~ 336 

Mestapat (B.) ...... ...-. -.... Sio 

Methi (S., H., P. & Bo.) ..... 528, 582 

Mewri (H.) — — 689 

Mexican poppy (Eng.) — 283 

Mexican tea (Eng.) ...... — 100 

Mexican wonder-flower (Eng.) 466 

Mhach (Kash.) — — — 678 

Mhowra (Mar.) 356 


Mica (Eng.) «... «... 532 

Migraine (Eng.) ...... 212 

Milagay (Tam.) — ...... — 667 

Milagu (Tam.) ....- ...... 520,682 

Milkaranai (Tam.) , .. — 428 

Milkisse (Nep.) ...... ..... ...... 291 

Mimbu (Burm.) 674 

Mimosa (Eng.) «... 618 

Min (Giij.) - 668 

Minang (Vern. & Chinese) 203 

Mindhal (Mar.) ...... ...... 395 

Miiidla (P.) 395 

Mineral pitch (Eng.) 457 

Minguta (Bo.) 507 , 556,673 

Minjurgorwa (H.) 435 

Alinnari (Mai.) .... «... 3^^^ 

Mint (Eng.) ..... 198,199.613,639 

Minvajaram (AI.) .... 533 

ABtiyenney (Tam.) ... 674 

Mipanny (Sing.) ...... .«•• 678 

Mirapa-singa (Tel.) .... 6^)7 

Alirch (H. & P.) ... 544 . 66 ? 

A'tirchai (H. & B.) .... .... 194 

Alirch-wangum (Kash.) OLy? 

Aliri (Guj. & Bo.) ... . 682 

Mirialu (Kan.) — «- • •• 682 

ACiris (Sing.) — «.. 667 

Mirugusayidagam (Tam.) 306 

Miruttusam (Tam.) .. .. 288 

Aliryala (Kan.) .... 682 

ACishmeelceta (Assam) .. .. 292 

Afishmitita (H.) 292 

Alishmitita (Bo.) «... 292 

Milazahar (Ind. Baz.) «... 60 

Mithabish (Ind. Baz.) .. .. «... 60 

Mitha indarjou (H.) 530, 606 

Afithakaddu (H.) ...... 503 

Mitha limbu (H.) «... 625 

Mitha-tel (H.) C84 

Mithazahar (H.) «« 54 

Mitti attar (Vern.) «... 634 

Morhkand (H.) 672 

Modikka (Tel.) 595 

Alogadam (Tam.) «... 678 

Alogalieranda (Bo.) .« ...... 676 

Mogra (B.) 5^2 

Mogri (B.) «... 512 

Moha (H., Bo. & Dec.) 356,357 

Mohachajhada (Mar.) ..... 357 

Mohi (Bo.) «« «« 357 

Moho (Mar.) 356 

Mohra (Bashahr) «« .«~ 56 

Mohri (Kash. & Vern.) 63,56 

Mohua (H.) «« «« 357,580 



INDEX OF COMMON VERNACULAR AND POPULAR NAMES 751 


Ivlohuva (B. & Vern.) 

357. 580 

Mohwa (Mar., Bo. & Kuniaon) 

356, 357 

Mokkavepa (Tel.) 

-... 518 

Mom (H., B., Dec. & Pcrs.) 

535. (>68 

Momadru chopandiga (Kash.) 

0C)I 

Momia (Arab. & Pers.) — 

457 

Monkey- face tree (Eng.) 

35B 

Monkey nut (Eng.) 

63 

M oonwor t ( Eng. ) 

603 

Moql (Arab.) 

-... 285 

Mor (Bo.) 

537 

^lora (Mar.) 

356 

Morang elaichi (H. & B.) 

J44 

Moravela (Bo.) — 

500,544 

M oriel (Bo.) 

500 

Moriya (N.W.P.) 

342 

Morpankhi (H.) 

403 

Morphankhi (H.) 

C4H 

Morunda (Garhwal) 

660 

Morwa (Bo.) 

(X)l 

Mosaic gold (Eng.) 

533 

Ivlosscs (Eng.) 

540 

;Motapali (H.) 

512 

Moth (H. & P.) 

Ooi 

Motha (Gnj.) 

672 

.Motlian gokgaru (Guj.) .... 

6cSi 

Mothe-gokharu (Mar.) 

681 

Moihi-kuhili (Bo.) 

559 

Moti (II. & Bo.) ... . 

537 

Mutia (H.) 

5i2, 597 

Molo satodo (Guj.) 


^lotle (M.) 

536 

Mottoghokru (Bo.) . . 

. . 5-8 

Motulimbu (Guj.) 

130 

Moulds (Eng.) 

540 

Moulmein (Eng.) 

311 

Mouse (Eng.) 

536 

Mouz (Pers. & Arab.) 

678 

Mova (Bo.) 

3.56 

Movanujhada (Guj.) 

357 

J^towa (H.) 

356 

Mowda (Mar.) 

356 

Moydi (Tel.) 

674 

Mriganabhi (S.) 

46s 

Mrigashinga (S.) 

340, 5 10 

Mrigasringa (S.) 

535 

Mrigendrani (S.) 

264 

Mrityubija (S.) ...... 

287 

Mubarak (Bo.) 

648 

Mubaraka (H. & Kumaon) 

663 

Muchchugoni (Kan.) 

528 

Muchukunda (S., H. & B.) 

395. 599 

Muda (Mar.) 

30s 

iluda-cottan (Tam.) 

667 


Mudaima ( Tam. ) 


498 

Mudhar (H.) 


305 

Muduru-lulla (Sing.) 


6S0 

Mudu.suveduru (Tel.) 

.... 

288 

Miigarii (H. & B.) 


601 

Mugra (11.) 


597 

Mulili (C.P.) 



3^3 

Miikarattc (Tam.) 


297 

Aliikliajali (H.) .. . 


545 

Mukkampala ( M al. ) 


276 

Mukkanbalai (Tarn.) 


17b 

Mukkopccra (S.) 

...... 

598 

Mukta (S.) 


537 

Aluklajuri (B.) ... 


(jOi 

Muk-ul (B.) 


...... 285 

Alukurallai (Tam.) 


297 

Mula (B. & Bo.) . . 


522 

Alulagu (Alai.) .. . 


082 

Alulaka (S.) 


. . 522 

Afulamppalvirai (Tam.) 


3J1 

Alulappiinuirulii (Alai.) 


524 

Aluleli (P.) 


. . 183 

Afulhatti (H.) . . 


J83 

A'luli (11. & r.) .. 


522 

Alulim (P.) 


675 

Ahillangi (Tam., 'Pel. & 

Mai.) 

522 

Alullan j akka ( AI al, ) 


f)03 

Aliillii-chiUa (Tam.) 


. . 603 

AUillukala (Tam ) 


. . 289 

Alullumungi] (Tam.) 


288 

Alullmsevantige (Kan.) 


523 

Alulluvellari (AL) 

.. . 

. - 57H 

Atiilmulani pat til (Alai.) 


2K7 

Alultaiiimali (P.) 


532 

A'lulugu (Tcl.) 

.... 

514 

Alum (Bo.) - . 


535 

Alundam (Vern.) 


44b 

Alundgay (Bo.) . . 

- 

. - 287 

Aluiidi (H.) 



525 

Alundirika (S.) 


525. 

Alundiri-kai (Al.) 


577 

Alundul (Tam.) . . 


288 

Munemal (Sing.) 


678 

Alungas kajur (H.) 


54^ 

Mungil (AL) 


...... 578 

Alung-phali (H.) 


63 

Alungusavcl (Alar.) 

...... 

397 

Alunichliada (S.) 

..... 

276 

Muniganga ravi (Tel.) 


688 

Alunigha (Uriya) 



364 

Alunjariki (S.) ..... 


5 17, (>05. 680 

Alunna (Mai.) 

-- 

380, 521 

Aluunai (Tam.) 


' 389, 521 

Muima-lakali-pullum (Tam.) 

685 
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Munnay (Tam.) ..... ...~ 683 

Mur (H.) 537 

Muradsing (Mar.) ...... 340 

Murba (13.) .... Ooi 

Murdasing (Guj.) ...- 340 

Murdosing (H.) .... .... 532 

!Murga (H.) ..... ..... .... C12 

Murgal (Tam.) ...... .... .... 508 

Murgalmara (Tam.) .... 674 

Murhari (H.) .... 500 

Murmuria (B.) ..... ..... ... 525 

Murr (Arab.) .... 670 

Murru (B.) ...... ...... .... 513 

Murukkan (Tam.) .... — 301 

Murunga (Sing.) 364 

Miirwa (H. & Dec.) ...... — 513 

Murwo (Bo.) ..... .... ..... 513 

Musabbar (H.) ..... -.. .... 61, 02 

Musakani (H.) .... ..... .... 51 1 

Musali (S.) ..... ..... .... 537 

Mush (H.) .... .... .... 536 

Mushakarni (S.) 51 1 

Mushak'dana (B.) ..... 676 

Mushali (S.) ...... ... — 671 

Mushika (S.) ...... -.... 53^ 

Muslik-bhendi-ke-bij (Bo.) 676 

Muslik-dana (H. & Pers.) .... 676 

Mushkiara (P.) ...... ..... ...... 54^ 

Mushrooms ( Eng. ) 540, 652, 655, 656, 657 

Musk (Eng.) 372,450,465 

Musk-deer (Eng.) 465»536 

Musk-duck (Eng.) ...... ...... 465 

Musk-ox (Eng.) ...... *465 

Musna (H.) 548 

Mussulkund (M.P.) ...... 671 i 

Musta (S. & Bo.) -. . 604,672 

Mustard cake (Eng.) -... ...... 542 

Mustaru (H.) ...... ~... 597 

Mutakku (Mai.) «... «.... 595 

Mutha (B. & H.) «... 604,672 

Muthiva (Mai.) ...... «..« 505 

Mutra (S.) -.... 538 

Muttava (Tel.) ...» -- 409 

Muudhkottan (M.) ....« 544 

Myetype (Burm.) 605 

Myristica (Eng.) 200 

Myrobalam (Eng.) ...... -... 52 

My robalans ( Eng. ) 441, 446, 460, 688 

Myrtle (Eng.) «..« — 613 

Nabhi-ankuri (Uriya) ...«. 685 

Nach-churuppan (Tam.) 689 

Nadeyi (S.) 389 

Nag (R) .... 441 


Naga (Tam.) .«... 686 

Nagabala (S.) ...«. «.... ..... 606 

Nagabala (H.) «.... ....* ..... 409 

Nagadamani (S.) «.«. 49^,596 

Naga-danti (M.) ...... «.«. «.... 543 

Nagadona (B. & Bo.) ...... «.... 496 

Nagadouna (H.) - ...«. 496 

Nagagandha (S.) «..« «.... 397 

Nagala-dudheli (Guj.) .. . 681 

Nagala dudhi (Guj.) «.... ...... 330 

Nagamushti (M.) 599 

Nagappu (Tam.) _ 518 

Nagaraiiga (S.) ...... ...... ...... 669 

Nagar molha (H. & B.) ...... ....« 604 

Nagar mustaka (S.) ...... ««.. 604 

Nagavalli (S. & Mai.) «.... 371 

Nagavallika (S.) ...... «.... ...... 371 

Nagbail (H.) „... 435 

Nagchampa (Bo. & Mar.) «.... 667 

Nag-dowan (Bo.) ...... .«... 544 

Nagini (S.) ...... ...... 371 

Nagkaria (Bo.) «.... 675 

Nagkeshar (S., H. & B.) ....« 605 

Nagdona ( 11 . & B.) ... 72 

Nagi)hana (H. & B.) «.... sqS 

Nagpheni (H.) «... ...... 435 

Nagura (Tcl.) ...... «.... ....« 389 

Naguttam (Tam.) «..« ...... 388 

Nahani (H. & B.) 25J 

Nahani khapat (Bo.) «... ««.. (>03 

Naharu (Assam) «... ...... 271 

Nahi-kuddaghu (Tam.) .... .«... 669 

Nai (H. & Pers.) ..... 287,397,665 

Nainehavandi (Pers.) .... -«- 278 

Nairuri (Tcl.) .... -..« 6% 

Naka-danti (Mai.) «.. 497.5^2 

Nak bel (Sind.) .«, — 297 

Nakchhikni (H.) ... — 3 .V 1 

Nakhala (Bo.) — .« -..« 5.^.^ 

Nakharavha (S.) «. -«.. 4^5 

Nakkchikiii (H. & B.) ... «..« 5^6 

Naktamala (S.) ..«.. « 3 *^*^ 

Nakuleshtha (S.) - — 284 

Nakuli (S.) 274 

Nakulikanda (H.) . «..« 397 

Nal (B. & P.) .«.« . 519 

Nala (S., H. & B.) . 519,550 

Nalaveppu (Mai.) . — 278 

Nali (S.) ««« 510,604 

Nalichi baji (Bo.) -»» 546 

Nalikadal (S.) ...... «.«. 3O0 

Nallaavalu (Tel.) — 49 ^ 

Nalla-jilakra (Tel.) 680 

Nallankolamu (Tel.) — ^70 
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Nalla-pompil (Mai.) _ 596 

Nallar (H, & B.) _ (,(;^ 

Nallatumma (Tel.) . 492 

Nalla-vavili (Tel.) .. „ 089 

NaMeniiy (Tam.) 685 

Nalleru (Tel.) . 66 q 

Nalljilledu (Tel.) 306 

Nalluduga (Tel.) .... 270 

Nam-iiam (Ceylon) .. .. 590 

Namon (M.) .. .. „... 531 

Namuli (B.) ...... . . 597 

Nanabeeam (Tel.) 335 

Nanai (Tam.) 523 

Nanda (S.) ... .. . 312 

Nandi (Tel.) . .. ... . .. . 312 

Nandi vriksha (S.) ... .... 312 

Naiidivrukslia (S.) .... .... 336 

Naiuiru (P.) .... ... ... 547 

Nanjamurich-clian (Tam.) .. . ()b'g 

Naiij Hilda (Tam.) . 490 

Nankhwah (F^ers.) .... 93 

Nannana (Mai.) . .. .. .. 523 

Naniiari (Tam.) .. .. ... 187 

Narang (Pers.) — . .. ... . 669 

Narangi (H. & Vcrn.) .... 624,669 

Naranj (Anib.) .. .. .... 669 

Naranjada bark (Eng.) ... 115 

Narasala (H.) .. .. .. .. . .. 559 

Narascja (Bo.) ...... 556,607 

Narasya (Mar.) . . — 5<^7 

Narcha (B. & H.) 50L596, 604 

Narcissus (Eng.) — ..... 618 

Narel (Bo.) ...... (>oo 

Narendu (Tel.) ...... — 686 

Nareyr (Tel.) — 686 

Nargis (H, & P.) ~... 547*634 

Nargimda (Bo.) — — 689 

Naringi (Bo.) -.... .... 669 

Narivalai (Tam.) — — 500 

Nari-vengayam (Tam.) — — 251 

Narivila (Tam.) .... ~... 5<^ 

Nariyal (H.) 600 

Narkul (H.) 519 

Narra alagi (Tel.) • 677 

Narvel (Tam. & Bo.) 3^,686 

Nasa (S.) ...... 264 

Nasabhaga (B.) 5i9 

Nasodu (Tel.) 686 

Nata (B.) 499,596 

Natakaranja (B.) 304,499 

Natangi (S.) 377 

Nat-ki-sana (Guj.) 98 

Natram-takara (Mai.) 499 

Naitamtakarai (Tam.) — 499 

95 


Nattilupai (Tam.) ..... 357 

Nattu-ati-vadayam (Tam.) 230 

Nattu-ircval-chinni (Tam.) 233 

Nattii-reval-chinni (Tel.) ... 233 

Natu scngota (Tcl.) ... ... 561 

Nau-nau (Burm.) .... .... 670 

Nava (S.) „... ... ... 297 

Navagragandha (S.) .... 287 

Naval (Tam.) .... ... 686 

Navanga (S.) .... ... 377 

Navasadara (H.) 531 

Navasagara (H.) ... 532 

Navasara (S.) ... .. 531 

Navya (S.) ... 297 

Nawar (Tam.) ... 686 

Naycli (Bo.) . . 507,579 

Nayil )cla (Kan.) 670 

Nayikadugu (Tam.) 321 

Nayivelai (Tam.) . . 321 

Na yop (Burm.) . . 667 

Nay-palai (Tam.) . 230,689 

Naytlulsi (AI.) . . . 516 

Nayurivi (Tam.) . 493, 662 

Neem (Eng.) ... .. .. 360 

Nccrugubhi (Tel.) . .. . 353 

Ncgalu (Kan.) ... 528 

Negli (Bo) . . . 547 

Negro bean (Eng.) ... 559 

Neimal (H.) m 

Nchar (Kumaon) ... ... 4*^ 

Nela-gadalc (Kan.) . . .... 63 

Nelaguli (Tel.) . .. — .. 673 

Nela-gulimidi (Tcl.) .... 673 

Nelajidi (Tcl.) ... 497,595 

Nekikadal (Mai.) 63 

Nelamadu (Tcl.) 527 

Nclampala (Alai.) — 597 

Ncla-naregan (Mai.) ...... 679 

Ncla-nekhare (Kan. & Tel.) ..... 339 

Nelapalai (Mai.) .. . 507 

Nela panna maravar (M.) ..... 648 

Nela tadi (Tcl.) •• 671 

Nela-tangcdii (Tcl.) ... 9^ 

Nelatapirc (Tel.) .•• 43i 

Nelatatygadda (Tcl.) .... 503 

Nelavarike (Kan.) ••• 9^ 

Nclavemu (Tel.) • •• ^78 

Nelavusari (Tel.) 5^9 

Nelli (Mai, Tam. & Tel.) 506,673 

Nelli-kai (Tam.) . 673 

Nemali (Tel.) 5” 

Nemuka (B.) -- 320 

Nepal (Guj.) 

Nepala (Tel.) 502 
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Nepal aconite (Eng.) 


57.00 

Nimak (H.) 

...... 

533 

Nepalam (Tel.) 


677 

Nimb (H.) 


360 

Nepala-vitua (Tel.) 


671 

Nimba (S.) * 



360 

Nepal camphor wood (Eng.) 

125 

Nimbaka (S.) 

— 

363 

Nepal musk (Eng.) 


470 

Nimbe (Kan.) 


130 

Nepa-naringu (Kan.) 


679 

Nimgachh (B.) 



3 bo 

Ner (P.) 


41 1 

Nimgilo (B.) 



426 

Neremulli (Tam.) 


353 

Nimilahara (Nep.) 

...... 

412 

Neringil (Mai.) 


430, 5^8 

Nimma (Tel.) 


130 

Nerinnil (Mai.) 


430 

Nimmagaddi (Tel.) 



■ 503 

Neriyurishippal (Tam.) 



...... 494 

Nimrudi (Bo.) ...... 



602 

Nerunji (Tam.) 

.... 

... 528 

Ningur (C.P.) 


- 358 

Nervalam (Tam., Mai. & M.) 

502, 578 

Niradhar (P.) 



329 

Nervalum (Tam.) 



671 

Niradi (Tel.) ... . 



414 

Nerwar (Nep.) .... 

„.... 

173 

Niradimuttu (Tam.) 


414* 497 

Neltavil (Mai. & Tam.) 



279 

Niraidarudian (Tan.) 

...... 

... 427 

Nettil (Tam.) 



...... 288 

Niralam (Mai.) 



414 

Nettilingam (M.) 



521 

Nirbash (Vern.) 


22() 

Newarang (Bo.) 

— 

673 

Nirbisi (H.) 



SO4 

Newrang (Bo.) 


. •• 557 

Nir-brami (Tam.) 



..... 341 

Neyarum (Mai.) 


203 

Nirdahana (S.) 



..... 408 

Neyi (Tam. & Tel.) 



... 675 

Nirdi.shta (S.) 



290 

Nidigdhika (S.) 


680 

Nirgandi (H.) 


68g 

Nikumba (S.) 


512 

Nirgundi (S., Bo. & B.) 


689 

Nil (H. & B.) 

...... 

597, Ooi 

Nirgur (Bo.) 

...... 

...... O89 

Nila (S. & Bo.) 



297 , 597 

Nirguviveru (Tel.) 



353.0115 

Nilakant (P.) 


509 

Nirmali (H., P., B. & Bo.) 

526,686 

Nila-nirgundi (S.) 


^ 605 

Nirmalli (Tam.) 




Nilap-panaik-kizhangu (Tam.) 

* 671 

Nirmarudu (Tam.) 

.... 

421 

Nilappanaik-kilhangu (Tam.) 

503 

Nirmuli (Mar.) 



503 

Nilappuchani (Tam.) 


...... 5 TI 

Nirmulia-kashavcla (Mar.) 

329 

Nilapunarnava (S.) 



297 

Nir-noch-chi (Tam.) 



690 

Nilapushpa (S.) 

— 

529 

Nirnochi (Mai.) 


500 

Nilatar (S.) 


329 

Nirpirimie (Tam.) 



...... 341 

Nilathari (P.) ...... 



329, 503 

Nirulli (Kan. & Tel.) 



494, 662 

Nila-thotha (H.) 



...... 531 

Nirumel neruppu (M.) 



...... 543 

Nila-tuta (H.) ...... 



C71 

Niruvate (Kan.) 



301 

Nila-vaka (Mai.) 



98 

Niru-vavili (Tel.) 



690 

Nilavalutina (Mai.) 


524 

Nirvala (Kan. & Mai.) 



671 

Nilavarshabhu (S.) 



297 

Nirvetti (Mai.) 



414 

Nilavembu (Tam.) 



250, 278 

Nirvisha (S.) 



504 

Nila virai (Tam.) 

...... 

...... 98 

Nishinda (B.) 

..... 

...... 689 

Nili (Tam.) 


595 

Nishotar (Bo.) 

.... 

194, 517 

Nilika (S.) 

...... 

601 

Nisinda (H. & Bo.) 

.... 

689 

Nili-nargandi (H.) 

...... 

605 

Nisot (P.) 

.... 

«.... 517 

Nilini (S.) 

...... 

297 

Nisoth (H.) 

... 

194 , 517 

Nilkamal (H.) ...... 

M.... 

...... 516 

Nitikulava (Tel.) 

... 

...... 516 

Nilkant (P.) 

...... 

....- 181 

Nivadunga (Bo.) 

... 

673 

Nilkantha (S.) 

— 

...... 537 

Nochchi (Tam.) 

.. 

689 

Nilkattei (H. & P.) 


545 

Nohanoakdo (Guj.) 


305 

Nilotpala (S.) 


...... 516 

Nona (P.) 

.. 

...». 577 

Nil-sapla (B.) 

...... 

516 

Nullajilakara (Tel.) 

. 

.... 516 

Nilufcr (Arab. & Pers.) 



679 

Nulle rutigeh (Tel.) 


669 

Nim (H., P., B. & Bo.) 

51 

360, 363, 3 ^ 

Nurah (Pers.) «... 

. 

666 
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Nurma (H.) 

509, 600 

Nutmeg (Eng.) 5^,200,201,372 

Nutmeg butter (Eng.) 

202 

Nuvvu (Tel.) 

68s 

Nuvvulu (Tel.) — 

.... 685 

Oandak (P.) 

544 

Obal (P.) 

• - 557 

Oda (Uriya) 

255 

Officinal leadwort (Eng.) .... 

-- 38s 

Oibanum (Eng.) 

615 

01 (B.) 

494 

Olancha (Mar.) 

672 

Olatkambol (Bo. & B.) ... 

259 

Oleander (Eng.) 

40.41 

Olenkirayat (Mar.) 

278 

Olikiriyata (Guj.) . .. 

278 

Omamu (Tcl.) 

93 

Oman (Tam.) 

93 

Onion (Eng.) ., . 

614 

Onkla (Guj.) 

270 

Ooppootravagum (M.) 

.53 T 

Ophion (H.) 

205 

opium (Eng.) 19, 26, 34, SL 90> 9 h 120, 

162, 166, 202, 203, 204, 205, 206, 

207, 208, 209, 210, 

21 1, 2J2, 213, 

214. 21S. 294, 4,30 

Opium poppy (Eng.) 

202 

Oppulu (Tel.) 

281 

Oppuvakkulu (Tel.) 

281 

Oriental cashew nut (Eng.) 

407 

Orila (Mai.) 

529 

Orjun (Assam) .... 

421 

Orpiment (Eng.) 

4 S 4 . 531. 532 

Orris (Eng.) 

403, 614 

Oru (Tam.) 

270 

Osai (Assam) 

435 

Osari (Bo.) 

603 

Oschor (Arab.) 

305 

Oshar (Arab.) ...... 

30s 

Oshmor (Arab.) 

.305 

Ot (Santh.) 

655 

Otdhompo < Santh.) 

598 

Othalam (Mai.) 

31b 

Otigana (Guj.) ...._ 

296 

Otto (Eng.) 

239 

Ouplate (Bo.) 

402 

Owa (Bo.) 

93 

Owl (Eng.) 

534 

Oyster (Eng.) 

537 

Pabda (B.) - 

534 

Pachaiyalari (Tam.) 

42s 

Pachak (B. & H.) 

402 


Pachampacha (S.) 

200 

Pachapat (B.) 

. .. S8i 

Pachare (Tel.) 

497 

Pachchaganeru (Tel.) 

425 

Pacholi (II.) 

.... s8i 

Packur-mul (B.) 

560 

P.-»dal (Bo.) 

526 

Padalamulam (Tam.) 

427 

Padam (Uriya) ... 

679 

Padavala (Kan.) 

528 

Paddam (H. & Kumaon) 

521 , 547 

Padebiri (Nep.) . . 

.. . 681 

Padclon (H.) 

532 

Padcr (H.) 

526 

Padhai ( Bo. ) 

287 

Padma (B.) 

679 

Padmaka (S. & Mar.) 

402, 521, 547 

Padmakasta (Bo.) 

521, 547 

Pagal-ka-dawa (11.) 

397 

Pagoda tree (Eng.) 

569 

Pahadmul (Bo.) . 

320 

Pabadvcl (Bo.) 

320 

Pabaricha (N.VV.P.) 

367 

Pahari gandana (H.) 

602 

Paharikaghzi (H.) 

130 

Paharinimbii (li.) 

130 

Paidi (Tel ) .. . 

674 

Paillie (M.) 

.537 

Paiman (H.) 

686 

Painaira-wcl (Sing.) 

667 

Painipasha (Mai.) 

689 

Painipishin (Tam.) 

689 

Pakalam (S.) 

402 

Pakar (B.) • . 

508 

Pakhanbed (H.) 

498, 595 

Pakhanbhed ( Guj . ) 

181 

Pakka (Mai.) 

281 

Pakku (Tam.) ... 

281 

Pakkupanai (Tam.) 

281 

Pala (Mai.) 

276 

Palah (Pers.) 

301 

Palai (Tam.) .. . 

276 

Palagaruda (S. & Tel.) 

276 

Palak (P.) 

674 

Palakudai (Tam.) 

5 T 2 

Palakura (Tel.) ... 

333 

Palamodikku (Tel.) 

..... 5 n 

Palandam (Tam.) 

288 

Palandu (S.) 

494,662 

Palas (H. & B.) .... 

301 

Palasa (S.) 

301, 302 

Palasavela (Bo. & Mar.) 

303 

Palasham (Tam.) 

301 

Palashaparni (S.) 

436 
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Palasi (Bo.) 

Palas-kar-jhar (Bo.) 

Palas pipal (B.) 

Palas piplo (Bo.) 

Palatige (Tel.) 333 

Paliakiri (Tam.) 

Palisa (Tam.) 

Palla (M.) 

Pallachinta (Tel.) 

Palleru (Tel.) 

Pallerutiva (Tel.) 

Palmarosa (Eng.) 

Palmutakku (Mai.) 

Paliilavam (Mai.) 

Palupaghel kalung (M.) — 

Palval (H.) 

Palvalli (Mai.) ...... 

Palwal (P.) 

Pama (P.) 

Pambalimasu (Tam.) 
Pampalamasam (Tel.) 

Pampana (Tel.) — 
Pamparamasam (Mai.) 

Pampi (Tel.) 

Pamukh (P.) 

Pan (H., B., Man. Bo. & Urdu) 
Pana (Mai. & Tam.) 

Panachi (Mai.) — 

Panai (Tam.) 

Panasa (S. & Tel.) 

Pancba bala (H.) 

Pancha mukhi (S.) 

Pandharen-kamal (Bo.) 

Pandharighcntuti (Mar.) 

Pandhrakura (Bo.) 

Pandolu (Bo.) 

Pandruk (Konkani) 

Paneermaya (PI.) 

Pangamol oil (Eng.) 

Panibira (M.) 

Pani-ki-sanbhula (H.) 

Panipbal (B.) 

Paniri (Uriya) 

Panisamalu (B.) — 

Panisoka (H.) 

Paniyarattutti (Tam.) . .. 
Panjangusht (Pers.) — 

Panjiri-ka-pat (H.) 
Panjirikapatta (Dec.) 

Pankauri (B.) * .... 

Panmouri (B.) ..... 
Pannakilhanumanavala (Mai.) 
Panna-maram (Tam.) 

Panwar (P.) — -- 


303 
301 
688 
688 
, 500, 512 
681 

509 
601 
681 
430, 528 
313 
613 
511 
313 
601 

... 688 

Sn 

.... 688 

195 
500 
... 500 

68t 

500 
.... 325 

549 

371,372 

666,681 

„.... 505 

288,498 
496, 595 

409 


Papaclieli (S.) 

320 

Papadkhar (Vern.) 

532 

Papai (Bo.) 

309 

Papar (H.) 


Paparabudama (Tel.) 

12tt 

Papaw tree (Eng.) 

309 

Papaya (H., Mar. & Eng.) 

...... 50, 309 

Papaya tree (Eng.) 

3W 

Paper (Kumaon) 

388 

Papeta (Eng.) 

309 

Papeya (B.) 

309 

Paphri (P.) 

388 

Papita (H.) 

309 

Papkakani (Kumaon) 

3^3 

Pappaiya (B.) 

309 

Papparappuli (Tam.) 

493 

Pappayam (Mai.) 

309 

Papparamulli (Tam.) 

524 

...... 


* 

Pappukura (Tel.) 

Papra (H. & Pushtu) 
Papri (H. & P.) 

Para (H.) 

Parada (S.) 

Paradise apple (Eng.) .. 
Paraguay tea (Eng.) 
Parampu (Mai.) ...... 

Paramutty (Tam.) 
Parangikayi (Tam.) 

Paras (Mar.) 

Parash (B.) 

Parasikaya (S.) ... 
Paraspipal (H. & P.) 
Paravatanghri (S.) 
Paravatapadi (S.) 
Paravala-yeranada ( S. ) 

Parbata (S.) 

Pares pipal (B.) 

Pari (H.) 

Paribhadraka (S.) 
Parijani (S.) 

Paringay (M. & Tam.) 
Parisa (S.) 

Paris green (Eng.) 
Parisha (S.) 

Parivai (Tam.) — 
Parjaniya (S.) - 

Parna (S.) 

Pamai (Tam.) ..... 
Paroa (H.) 

Parpatha (S.) 
Parpparam (Mai.) 
Parrot (Eng.) 
Parsachajhada (Bo.) 
Parsipu (H. & Bo.) 


226, 674 
226, 511, 544 

532 
532 
624 
80.81 

».... 521 

681 

...... 503 

301 

...... 527 

190, 545 

527,597. 688 
313 
313 
676 

534 

688 

320 

403 

290 

524. 685 
„ -688 
576 

.... 527 

437 

290 

..... 371 

__ 651 

-. 674 

..- $23 

..._ S18 

537 

688 

527,688 
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495 
• • 320 

543 

519 

Partridge (Eng.) 

535 

Patuvalli (Mai.) . .. 

Parupu kire (Tam.) 

669 

Paugli-mehandi (P.) 

Parupukkirai (Tam.) 

. . 102 

Paunippayaru (Tam.) 

Parusha (S.) 

509, 6oi 

Pavala-malligai (Tam.) 

S16 

Paruva (Mai.) 

Parval (H.) 

526 

528 

Pavamekkekayi (Kan.) 
Pavaneshta (S.) ... 

128 

7b 1 

Parvar (H.) 

528, 549, 688 

Pawal-chhata (B.) 

656 

Parvara (H.) 

53.? 

Pawpaw (Eng) . 

309 

Parvata (S.) 

3f'3 

Payana (Mai.) ... 

689 

Pasalai (M.) 

Pasamantram ( Tam. ) 

521 

293 

Payra (B.) 

Peacock (iMig.) . 

535 

537 

40 

63 

Pashanabheda (S.) 

498, 603 

Pea family (Eng) 

Paslimaran (P.) 

424 

Peanut (Eng.) ... 

Pasumunnai (Tam.) 

389 

Pearl ash (Eng.) 

53 L 532 

Pasupu (Tel.) 

325 

Pccari (Eng.) 

465 

Pasupuvarne (Tel.) 

509 

Pcchnk (R.) 

• • 554 

Pat (B.) 

534 

Pcchaka (Pers.) . . 

340 

Pata (Tcl.) 

320 

Pedant bazara (H.) . . 

533 

Patala (S.) 

274 

Peddadumparasht’-akamu (Tcl.) 

274 

Patalaganda (S.) .... 

397 

Pedda gomru (Tcl.) 

.... 675 

Patalagandhi (Tel.) 

397 

Peddajana (Tel.) 

■ • 500 

Patalagaruda (S. & Tel.) 

397, 604 

Pcdda-iila-knrra (Tel.) 

176 

Patalatumbari (Bo.) 

500 

Peddamanu (Tcl.) 

493 

Pata-sij (B.) 

673 

Peddamatti (Tel.) 

508 

Patchaiyarissi (Tam.) 

507 

Pedda-neredn (Tel.) 

686 

Patchak (Chinese) 

403 

Pedda -palleru (Tel.) 

. .. 681 

Patchapesalu (Tel.) 

519 

Peddarcllu (Tcl.) 

519 

Patchouli (Eng.) 

613 

Peddayelaki (Tel.) 

404 

Patch pan (Bo.) 

...... 581 

Peddayippa (Tcl.) 

356 

Paleiatek (Verii.) 

616 

Peddayita (Tcl.) .. 

519 

Paterchur (B.) ...... 

501 

Peddi mari (Tcl.) 

673 

Paternoster pea (Eng.) .... 

260 

Peet bcrela (Vern.) . . 

Aoo 

Patharchuri (B.) 

498, 595, b03 

Peikehin (Burm.) . . 

682 

Pathar phori (H.) 

333 

Pekankai (Tam.) 

354 

Pathi (S.) 

...... 386 

Penglajari (Kumaon) . . 

424 

Pathorchur (H. & Bo.) 

501 

Penneru (Tel.) 

437 

Pathri (Bo.) 

512 

Pennyroyal ( TCng. ) 

639 

Pathya (S.) 

...... 688 

Penquin (Sing.) . . 

672 

Palika (S.) 

320 

Peuteveduru (M.) 

. . 287 

Patinebu (B.) 

130 

Pentiveduru (Tel.) 

. . 288 

Palis (Kash.) 

56 

Pepar (Mai.) 

508 

Patna opium (Eng.) 

207, 212 

Pepiya (B.) 

.... 309 

Patola (S. & Bo.) 

Patolam (Mai.) ...... 

528, 549, 688 
..... 528 

Peppermint (Eng.) 36, 51, 196, 198, 199. 200, 

514.(5.38 

Patolamu (Tel.) 

688 

Perala (B.) 

521,602,683 

Patoli (S.) 

526 

Peralu (Mar.) 

395 

Patsan (H.) 

5to,6o4 

Perambu (Tam.) 

596 

Pattai (Tam.) 

279 

Peramutiver (Tam.) 

681 

Patta karie (S.) .... 

557 

Perarattai (Tam.) 

274 

Patti (Tel. & Vem.) 

89, 509 

Perasatta (A4!al.) 

274 

Patton-ld-send (H.) 

...... 673 

Perettaikkiray (Tam.) 

5n 

Pattrabungfa (S.) 

...... 664 

Pericham (Tam.) 

.... 519 

Pattudu (Tel.) ... 

60s 

Pcriploca of the woods (Eng.) 

336 
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Periyaitcham (Tam.) 



.... 519 

Periya-yelakay (Tam.) 



144 

Periyayelam (Tam.) 



494 

Periya yelumichai (Tam.) 

130 

Persian lilac (Eng.) 

...... 

363 

Perugilal (Tam.) 


322 

Peruku (Mai.) .... 



322 

Perumarundu (Tam.) 



284 

Perumarunna (Mai.) 


284 

Perimanal (Tam.) 



519 

Perimdei codie (Tam.) 


... 669 

Perunerunji (Tam.) 

...... 

518, 68t 

Perungayam (Tam.) 



174 

Perunkilangu (Tam.) 


284 

Perunkilannu (Mai.) 



284 

Perunshiragam (Tam.) 


219 

Perun-tutti (Tam.) 



66 1 

Peruppi (Tam.) 

.. 

493,595.603 

Peruvarai (Tam.) 


...... 288 

Peruvian hark (Eng.) 


Til 

Pes (H.) 



... 537 

Pesab (H.) 


538 

Pesupuvarna (Vern.) 



_ S68 

Petari (Goa) 


.... 661 

Petha (H.) 


497 

Pethra (Kash.) .. . 


195 

Petluppu (Tel.) .... 

.... 

683 

Petthri fP.) 


195 

Pevetti (Mai.) 


436 

Peyamrytam (Mai.) 


427 

Peyara (B.) 


521,683 

Peyatti (Tam. & Mai.) 


508 

Peykkumutti (Tam.) 

.. 

..... 128 

Peykommutti (Mai.) 

„ 

128 

Peyppalai (Tam.) 

.. 

431 

Peyppichukku (Tam.) 


354 

Phala (S.) 


313 

Phalasa-cha-jhada (Mar.) 

301 

Phalgu (S.) 

...... 

..... 497 

Phalijari (P.) 



.... 424 

Phalinda (H.) 

-.... 

..... 686 

Phalsa (H., P. & B.) 


509, 6 ot 

Phanas (Bo.) 



496 

Phanasa-alamba (Cutch 

& Bo.) 

655 

Phanasa-alambe (Bo.) 



603 

Phanihantri (S.) 

...... 

397 

Phanija (S.) 

».... 

.... 598 

Phaphor (P.) 

....» 

..... 251 

Phaphra (H.) ... 

..... 

557 

Phapkar (P.) 

...... 

557 

Pharenda (H.) 

...... 

...... 686 

Phashanveda (Bo.) 

...... 

181, 509 

Phayouii (Burm.) 

..... 

.... 668 

Phenila (S.) 

— 

523, 601 


Phenilamu (Tel.) ...... 523 

Phitkari (H.) „.... 531 

Phophal (Guj.) 281 

Phil (Greek) .... ...... 253 

Physic nut (Eng.) 304 

Piala (Vern.) 460 

Piasal (B.) . .. .... 527 

Pichakam (Mai.) 512 

Pichhila (S.) .... 353 

Pichi (Tam.) .... 512 

Pichli (Mar.) ... 263 

Pichuka (S.) 395 

Pidya (S.) ... 313 

Pigavi (Mar.) .... ...... 313 

Pigeon (Eng.) 535 

Pigweed (Eng.) .. ...... 297 

Piippali (S.) ... ... 601 

Pikekshana (S.) .... .... 353 

Pikunkai (^r. & Tam.) 354 513,546,677 
Pila herela (H.) 409,423 

Piladhatura (Dec.) . 283 

Pilajari (Kumaon) 424 

Pilakaner (Bo.) ... . 425 

Pilakanir (H.) ...... 425 

Pilala (Bo.) .... 508,597 

Pilapalam (Tam.) 496 

Pilchi (P.) . ...... .... 687 

Pile-har (H.) .. .. .. .. 688 

Pilkhan (H. & P.) 508, 597 

Pillivendramu (Tel.) 437 

Pilo (Vern.) ..... ...... 427 

Piloharle (Bo.) 688 

Pilpil (Pers.) .. .. 682 

Pilvalakaner (Bo.) ...... 425 

Pimpal (Bo.) ...... 674 

Pimpli (Mar.) 

Pinak (S.) ... ... 441 

Pinang palm (Eng.) ...... 281 

Pinarichanganguppi (Tam.) 500 

Pinda karakkay (Tel.) ...... 688 

Pinda-kharjura (S.) 519 

Pindar (H.) 544,596 

Pindinatta (S.) .... ...... ...... 395 

Pine (Eng.) ...... ...... 41,222,223 

Pine-apple plant (Eng.) 567 

Pinga (S.) 325 

Pinna mulaka (Tel.) 686 

Pinnarpuli (Mai.) ...... 509 

Pinnayippa (Tel.) ...... ...... 357 

Pinsttarini (M. & Tam.) ...... 472, 537 

Pinvala dhotra (Mar.) ...... ...... 283 

Pinya (S.) ...... 313 

Pipal (H., P. & Pers.) 598,601,674,682,688 
Piper leaf (Eng.) ..... ..... 376 
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Pipili (Tam. & Tel.) .... 682 

Pipla mol (Nep.) 682 

Piplamul (H., P., B. & Bo.) .. . 520 

Pipli (Bo. & Guj.) ...... 508,082 

Piplo (Bo. .... O74 

Pippali (S. & Mai.) 520,598,682 

IHppallu (M. & Tel.) . . 520, 598 

Pipul (B. & Bo.) .. . O74, 082 

Pipur (Bo.) . ... 674 

Pirangi chekka (Tel.) 085 

Pira saram (Tam.) .. .. 522 

Piray (Tam.) — ... . 526 

Piriengo (Nep.) ... ... ... ^)8o 

Pisa (Bo.) . . . . 263 

l^iscicidal plants (Eng.) .. 583 

Pisha (Mar.) ... ... 263 

Pismarum (H.) .. .... .... 

Pissa (Mar.) .... . . .... 2()3 

Pissidam (Tam.) . . 3^>3 

Pita (S.) ... ..290 

l^itabhringi (S.) . . .. . . 599 

Pita-chandana (S.) 290 

Piladaru (S.) .. 289, 290, 293, 605 

Pilakari (Bo. & Mar.) . . 43i,68(> 

]*itaphala (S.) . . 267 

Pitasara (S.) 270, 522 

Pitalvaka (S.) 290 

Pitavaluka (S.) .. .. - 325 

Pitcha (Tam.) 50 

Piihavana (PI.) 529 

Pithvan (H.) O06 

Pitika (S.) 290 

Pitkari (Dec.) •• ••• 43 1 

Pilmari (Bo.) 430 98c; 

Pitohri (PI.) 194 

Pitpapara (H.) — • •• ^74 

Pit-papra (PI., Bo. & Pushtu) 5i9»h74 

Pitras (B.) ... 325 

Pitsal (B.) 522,599 

Pittaghni (S.) — • • 427 

Pittamata (S.) • •• 3^9 

Pittpapra (Bo.) ... 974 

Pittvel (Mar.) ■ 230 

Pituka (S.) •••• 312 

Pitz (Kash.) 0^ 

Pivalatilavana (Bo.) — 32i 

Piwar (Mar.) • • • 497 

Piyaj (B. & Bo.) 494,600,662 

Piyal (H. & B.) - -• 49« 

Piyalaka (S.) 498 

Piyas (Assam) — — 

Piyaz (H. & Pers.) . .. 494, 600.662 

Plaksha (S.) ..... .... 508, 597 

Plantation ginger (Eng.) — 2S6 


Plaster of Paris (Eng.) ... . 

532 

Poal-clihata (B.) 

656 

Podapatri (Tel.) 

336 

Podophyllum (Eng.) 

.. .. 9, 228 

Pogaku ('J'el.) 

079 

I^oguntig (Lepcha) 

665 

Poison berry (P'.ng.) . . 

41 

Poisonous plants (Eng.) .... 

5J9. 593 

Poka (Tel.) 

281 

Poliyarala (Malay) 

681 

I’olla nuvvulu (Tel.) . . 

. . ()8s 

Poma (Assam) . . 

3n 

Pomegranate (Eng.) 

454 

Pomponia (Unya) 

081 

T’onaku (Tel.) . 

52l> 

l^oiiga (Tam.) 

...... 388 

l^ongalam (Mai.) . . 

522 

Pongiiyet (Bunn.) 

()( j 7 

I’onkoranti (M.) 

599 

Foniia (Mai.) 

316 

l\>nna-chettu (1'cl.) .. . 

667 

Pooiiagam (Mai.) . . 

... . 358 

Ponnam-penmaraiva ( Mai.) 

. . ()0I 

IMiinangottai (Tam.) 

523 

l^onnan-kotta (Ala).) 

523 

Pomii (M'til.) 

.. . 35« 

Poor man’s treacle (Eng.) 

253,271 

Popai (Dec.) 

309 

Popaiya (II.) 

309 

Popai (Pers.) 

28 j 

Poidiali (Alar.) ... . 

281 

Poppy (Eng.) 40, 203, 204, 

05, 206, 207, 208 

Porasan (Tam.) .. . 

301 

Pora.sli (B.) 

688 

Poris (Tam.) 

688 

Porush (H.) 

688 

Post (H.) 

204, 207 

Postakatol (M.) 

547 

Postdoda (H.) 

202,204 

Post-i-koknar (Urdu) 

204 

Postil (Kash.) 

687 

Postkhai (Kash.) 

402 

Posto-dheri (B.) 

202 

Posuku (Tel.) 

524 

Potaki (S.) 

603 

Potagohum (Oriya) 

59B 

Potal (B.) 

549 

Potala (Bo. & Guj.) 

528,549,688 

Potari (B.) 

492, 595, 603, 661 

Pot-lunu (Sing.) 

683 

Potol (B.) 

528,688 

Potti dumpa (Tel.) 

67s 

Potti-luppu (Tam.) 

, ... 683 

Povale (Bo. & M.) 

535 
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Prabhakara (S.) 

Prachina (S.) 

Prakirya (S.) 

Prakka (Tel.) 

Pranada (S.) 

Prasaram (Bo.) 

Prasarani (S.) 

Prashni (Bo.) 

Pratanini (S.) 

Pratshu (P ) 

Pravala (S.) 

Pravrishayani (S.) 
Pravrishenya (S.) 

Prickly poppy (Bng.) 

P r ickwood ( Eng. ) 

Pride o£ China (Eiig.) 

Pride of India (Eng.) 

Prisliniparni (S.) 

Prithakabija (S.) 

Priyakari (S.) 

Priyangu (S.) 

Priyunger (S.) 

Proshti (S.) 

Proteolytic enzymes (Eng.) 

Pu (Mai) 

Puarasu (Tam.) 

Pudavam (Tam.) 

Puddum (Assam) 

Pudel (M. & Tam.) 

Pudina (S., H„ B.. Tam. & 
Puduiah (H., Bo. & rers.) 
Pudol (M.) 

Puga (S.) - “ " 

Pugaiyilay (Tam. & M.) - 
Pugam (Mai. & Tam.) 
Pugamu (Tel.) 

Pugi (S.) 

Puichenggah (Mai.) 

Puka yila (Malay) 
Pulakizhanna (Mai.) 

Pulankilhangu (Tam.) 

Pulapala (Tel.) 

Puli (Tam.) 

Pulichai (Tam.) ..... 
Pulikkirai (Tam.) 
Puliyam-pazham (Tam.) .... 
Pumagamu (Tel.) 
Pu-maram (M.) 

Pumarudu (Tam.) 
Punaikkali (Tam.) 
Punaittitta (Tam.) 
Punampuli (Mai.) 
Punarbhava (S.) 
Punarnaba (B.) 
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1 .) 


306 Punarnava (S., Bo. & Tel 

^20 Punarnavi (S.) .... •- 

388 Pundharighentuli (Mar.) 

281 Pung (Mar.) 

506 Bnnir (PI.) 

518,681 Punnag (B.) 

518,681 Puiinaga (S.) 

t;o8 601 Punnagam (Tam.) 

320 PuTinu (Mai.) 

367 Punti-machh (B.) 

Pupal (Pers.) . 

Puraishu (Tam.) 

Ptirasha (Tam.) 

Purbia (Bo.) 

Purlia (Debra Dun) 
Pur-hali-hulla (Kan.) 
Purikaranja (S.) 

Purpuray timur (Nep.) 

Pursung (Tam.) 

Purusha (S.) 

Purvahung (N.W.P.) 
Purvarasam ( T am. ) 
Pushani kai (Tam.) 

Pushtida (S.) ^ 

Pushtipavira (S.) 

Pusitoa (S..) 

Putchuk (Tam.) 

Puthkanda (P-) 

Putika (S.) 

Putikaranja (S.) 
Putlapodra (Tel.) 

Putloo puchie (M.) 
Putrajiva (Bo. & Kan.) 
Putranjiva (S., B. & H.) 
Puttutiruppi (Tam.) 

Putty (H.) 

Puvam (Mai.) 

Puvarasu (Tam.) 

Puvuna (Mai.) 

Pya-ya (Burm.) 

Pyintagarme-thi (Burm.) 
Pyrethrum (Eng.) 3 i» 


535 

297 

297 

283 

173 

363 

3 b 3 

529 

408 

436 

547 

...... 521 

534 

302 

356 

.. 688 

508 

..... 358 

528,688 

Tel.) 196,605 
IS )9 
549 
. . 281 

580,679 

281 
281 
. 281 

513 
679 
327 
327 
.. 519 

. 686 

. 510 

521 

.. 686 

.. 667 

581 , 599 
602 

... 515 

320 
... 508 

297 
..- 49 , 297 


297 

..... 528 

528 

..... 281 

436 
667 
667 

...... 667 

388 

534 

...... 281 

301 

m 

684 

412 

..... 672 

388 

5«2 

688 

274 

35« 

688 

497 
43^ > 
43^^ 

507 

402 

662 

I. 388 

304, 499 
336 
534 

520, 522 
522 
320 

533 

..... 524 

527 
356 

..... 678 

...... 683 

50, 92, 106, 107, 
no, 542, 573 


Qakilahe-kalan (Pers.) . ”287,6^ 

Qasab (Arab.) ••• •••- 

Qasabhuva (Arab.) "* 

Qasabuzzarirah (Arab.) - 

Qishrul-khash-kliash (Arab.) -- 

Quassia (Eng.) -.-51.218.2^9.^4 

Quassia wood (Eng.) 


Rabbit (Eng.) — 
Race ginger (Eng.) 


536 

258 




Rachajilledu (Tel.) . 306 

Racha-neredu (Tel.) —. .. 686 

Radii (Bushahr) ....- . 146 

Kacta-vinda-chada (S.) — S 07 i 579 

liadix dulcis (Eng.) 183 

Kagha (Kumaon) .— 660 

Rahu (H.) - - 536 

Rahuchhishta (S.) — 117* 

Rai (H., Bo., Tel. & B.) 49 ^. 542 . 596 , 

066, 074 

Kaiga (Tel.) ' . - • 674 

Kai-jaman (H.) -- • • 

Rail (Bo.) 689 

Raini (Dehra Dun) • 35^ 

Raisarisha (B.) 50 , 


Raja (S.) 

Rajadani (S.) 
j^ajakoshataki (S.) 

Rajata (S.) 

Rajatala (S.) 
l^ajavaral (Bo.) 

Rajika (S.) -v- 

Rajimatphala (S.) 

Js’ajkoshataki (S.) 

Rakhtreora (Mar.) 

Rakrappittaghni (S.) 
l^akshoghni (S.) 

Rakta (S.) 

Raktachandana (S., H., B. & Bo.) 


3-23 

601 

354 

531 

281 

532 

498, 666 
354 
54O 
.. 527 

264 
262 
323 
522, 599 


Raktacliandanamu (Tcl.) • • 522 

Raktachitra (H.) 3^5 

liakta kanchan (B. & Mar.) 497 »^^^ 


Raktakanda (S.) 
Raklanag (S.) 
Raktapatrika (S.) 
Rakta-posta <,S.) 
Raktapunarnava (S.) 
Ruklapushpa ( S. ) 
Ruktapushpi (S.) 
Raktapushpika (S.) 

Raktarenu (S.) 

Raktashandanam ( Mai, ) 
Raktasikha (S.) 

Rakta til (B.) 

Rakta varshabhu (S.) 
Rakta vasu (Mar.) 
Raktika (Tel.) — 
Raktochita (B.) ...... 

Rakt-purna (H.) 

Ralla sunnamu (Tel.) 
Ralli (Santh.) ...... 

Ramatulasi (Kan.) 
Rambal (Bo.) — 
Ramban (Bo.) 


297 

532 

297 

547 

297 
274. 297 

43« 
297 
274 
522 
.. 386 

684 
297 
297 
261 

385 
297 
666 
682 
.... 516 

508 
606 


96 


Rambha (S.) 

Ram dataim (H.) 

Rametha (Bo.) ...... 

Ramphal (Bo.) 

Ramrupaka (S.) ...... 

Ram-salik (13.) 

Ramsita (M.) 

Ramtulasa (Bo.) 

Ramtulshi (H. & B.) 
Ranilulsi (H. & B.) .. . 

Ramyaka (S.) 

Ranachamohachaj hada ( M ar. ) 
Ranachapadavali (Bo.) 

Rana- vara ( Sing. ) 

Ran-blieiidi (Bo.) 

Randhimi (B.) . . 

Rang (H. & B.) .. . 
Ranghcvada (Bo.) 

Rangni (Bo.) 

Ran bald (Bo.) . 

Ranparul (Bo. & B.) 
Kaushcwra ( Bo. ) 

Rantondla (Bo.) .... 

Ras (H.) ~ • • 

Rasagandh (S.) .. 
Rasagandha (S.) 

Rasanjana (H.) .... 
Rasa-sindura (H.) 

Kasaut (H.) 

Rasavauti (H.) .... 

Rashana (Guj.) . . 

Rasna (S.) 

Rasona (S.) 

Rasonaka (S.) . 

Kasun (B.) 

Rasvat (H.) 

Ralak (P.) 

Rataml)U-sala (Bo.) 
Ralanjot (H. & P-) 
Katisurkha (Kash.) 
Ratkihiri (Sing.) 
Ratnagandhi (S. & Tel.) 
Katoakdo (Guj.) 

Ratoon ginger (Eng.) 

Ralrinamika (S.) 

Kattanjog (P.) 

Ratlanjot (P.) -••• 

Ratun (B.) •*•••• . 

Raupya (S.) 

Raupya bhasma (H.) 
Rauwolfia (Eng.) 

Ravi (Tel.) 

Raviprita (S.) 

Ravishta (S.) 


598,602 

606 

559 

577 

264 

533 

577 

580 

580 

598 
363 
356 
688 
()68 
688 
495 
443 
f)04 
686 
503 

549, t^8 

599 

314 
294 
.. 501 

670 
289 
450 
291, 295 
289 
520 
274, 520 
... 271 

271 
271 
289 
261 
.... - 674 
598 
.... 528 

661 
602 
305 
.... 257 

325 

543 

677 
677 

454 
....- 454 

31,3s 
674 
321 

L. 321 
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Sarkarei-valli (M.) 

Sari (Kash.) 

Sarpa (S.) 

Sarpakshi (S.) 
Sarpavisha (S.) 

Sariva (S.) 

Sarsaparilla (Eng.) 
Sarson (H.) 

Sarsugadi (Tam.) 

Sasa (B.) 

Sasaka (S.) 

Sasubam (Tam.) 

Sasyaka (S.) 

Satachi (Mai.) 

Sata kuppi (Tam.) 
Satamuli (H. & B.) 
Satap (Bo.) 

Satapushpi (S.) 

Sataputi (B.) 
Sataputitorai (H.) 
Satavari (S., H. & Bo.) 
Satavari-mul (Mar.) 
Sathi (P.) 

Sati (B.) 

Satiana (Assam) 
Satium (H.) 

Satiyanashi (H.) 
Satmuli (B.) 

Satni (H.) 

Satuin (Mar.) 

Satvin (Bo. & Mar.) 
Satwin (H. & Mar.) 
Satyadharma (S.) 
Satyanamni (S.) 
Satyanasa (P.) -- 
Satyaphala (S.) — 
Saum (Arab.) 

Sauma (H.) 

Saumya (S.) 
Sauna-assar (Bo.) 
Saunf (H.) 

Saurif (S. & H.) 
Sauvarchala (H.) 
Savaramith (H.) 
Savimadat (Mar.) 
Savin (Eng.) 

Savirela (Tel.) 

Savita (S.) 

Sawdust (Eng.) 

Saya (M.) 

Sa yo mai (Burm.) 
Schleshmaglini (S.) 
Schokeddabb (Arab.) 
ScUla (Eng.) 


546 
520 
538 
438 
474, 538 
... 187 

.... 19, 187 

542, C66 
284 

.... 578 

.... 536 

401 
53 t 

509 

216 
57, ^^5 

216 
...... 354 

...... 354 

600, 665 

...... 665 

684 

327 

276 

276 

283 

595 

276 

276 

276 

276 

267 

321 

283 

267 

271 

_ 680 

261 

-.... 681 

177 
219, 321 
... 532 

..... 532 

.... 421 

566 
518, 681 
306 
30 
601 
682 
... 262 

296 

^ 33»252 


Scorpion-sting (Eng.) 
Sebe (Kan.) 

Sedhalon (H.) 

Seesaka (S.) 

Segapu (Tam.) ...... 

Scgumkati (Bo.) 

Segun (H. & B.) — 
Segva (H.) 

Sehr (Lepcha) — 
Sehund (H.) 

Seir fish (Eng.) ...... 

Selppa (M.) 

Sem (Tam.) 
Sembarutti (Tam.) 
Sengodiveli (Tam.) 
Senna (Eng.) 
Sensandanam (Tam.) 

Sepali (Tel.) 
Sephalika (S.) ...-. 

Scpuddy (Mai.) ..... 
Sera (Eng.) 


609 

683 

533 

532 

683 

. 505 

6oC> 

364 

5bo 

507, 556,597,673 
538 

545 

270 

50 () 

...... 38^) 

•,20,36,46,50,99, 100 
522 

...... 516 

516, 598 
402 

535 


Serdi (Bo.) 

Serpent poison (Eng.) 
Serpent stone (Eng.) 
Sesame (Eng.) 


523 

537 

534 

560 


Sevasu (Tel.) 

Sevvajil (Tam.) — 
Seyebasam (Tam.) 

Scyilam (Tam.) — 

Sha (Burm.) 

Shabju (Burm.) 

Shada-buri (B.) 

Shadagrantha (S.) 

Shahara (S.) 

Shaharalodhra (S.) 
Shahasfaram (Arab.) -.... 
Shahshilekha (S.) 

Shahtara (Pushtu) 
Shahtarah (Pers.) 
Shailapatra (S.) — 
Shair-ul-jin (Arab.) 

Shajna (H.) 

Shajnah (H.) 

Shajratur rumman (Arab.) 
Shakakul (H.) — 

Shakanarupillu (M.) 

Shakar pitam (H. & P.) — 
Shakha palita (Bo.) 
Shakhotaka (S.) — 

Shakra pushpi (S.) 
Shalangli (P.) -- 

Shalaparni (S. & Bo.) 

Shali (S.) 

Shall dhanya (Vern.) 


520 

293 

357 

6O1 

073 

548 

2O2 
4 T 3 
413 
680 
39T 
674 
674 
267 
662 
364 
364 
. 683 

. 665 

S<H 
557 

.. 531 

526 
509.579 
„ 4« 

597 
_ 518 
„ 441 
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Shallaki (S.) — 595 

Shalmali (S.) ...... 515 

Shalmalipatraka (S.) 276 

Shalparni (S. & Bo.) C02 

Shama (Arab.) ...... 668 

Shambara (S.) — 413,421 

Shambirani (M.) 526 

Shami (S., B. & Bo.) 521 

Shampangi (Tam.) 514 

Shamuke (P.) ...... ., 687 

Shandanak kattai (Tam.) 241 

vShandilya (S.) 267 

Shankeshvara (Bo.) 438 

Shankha (S. & Bo.) 538 

Shankhagalini (S.) 438 

Shankhahuli (H.) 43^^5^7,598 

Shankhakusuma (S.) ... 438 

Shankhapiispi (S.) .... .. . 438 

Shankha valli (Bo.) .... ... 507 

Shankliavha (S.) 438 

Shankudra ( S. ) ... . ... 425 

Shapesand (Urdu) ... ..... 284 

Shaqaqule-hindi (Aral). & Pcrs.) . 664 

Sharadipushpa (S.) ... ... 27O 

SharuJzabiha (Arab.) . . 329 

Shasaung (Bunn.) ... ... C73 

Shatakunda (S.) 425 

Shatamuli (S. & B.) ... 49^^ 

Shata-vali (Mai.) — 6()5 

Shatavari (Bo. & Guj.) 595,065 

Shatawar (H.) - 600 

Shathi (S.) -- 327 

Shatra (Bo. & Pers.) 674 

Shavaka (S.) .... ••• 687 

Shavaraka (,S.) .... •• 41 3 

Shazavn-mina (Burm.) .•••• 673 

Sheduri (P.) 675 

Sheekung (Lepcha) • • 597 

Sheep's sorrel (Eng.) • 5^0 

Shekkunni (Mai.) — - - 261 

Shemmuli (Tam. & Mai.) .. . 595 

Shendri (Bo. & Mar.) .. .. 358 

Sheora (B.) 526,601 

Shephard's calandar (Eng.) - 555 

Shepard's delight (Eng.) — 555 

Shepu (Mar.) 216 

Shetapushpa (S.) — — 219 

Shewun (Bo.) ....- .. .. 5 O 9 i 075 

Shiah-kanta (H. & B.) ••• 5^4 

Shia-jira (H.) 92 

Shialakontha (B.) . ..■ — 283 

Shialkanta (B. & H.) ...... ..... 283 

Shih (Pars.) — — ^5 

Shik (Arab.) -.... ..... ^5 
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Shika (Bo.) 492 

Shikai (Tam.) -.... ...... ...... 492 

Shikaya (Tel.) ...... 492 

Shikha-mulam (S.) ...... 504,556 

Shikhari (S.) ...... „.... 377 

Shikhi (S.) ...... .... 296 

Shiklapushpa (S.) „... ... 353 

Shila pushpa (S.) ..... 333 

Shilarasamu (Tel.) .... 494 

Shilatika (S.) ...... 297 

Shim (Kumaon) .. . 5(x> 

Shimai-agati (Tam.) .... 668 

Shimai-chamantiim (Tam.) ... 664 

Sliimai-kich“cliilik kishangu (Tam.) 675 
Shimaisapii (Tel.) . ... 92 

Shimai-shemhu (Tam.) 92 

Shima-jcvanli-pushpam (Mai.) ... 664 

Sliime-agasc (Kan.) .. 668 

Shime-shyamantige (Kan.) .... (164 

Shindur (Mar.) .. ... ... 358 

Shingrota (Mar.) ... ... 5^9 

Shingsliupa (S.) . .. ... ... 504 

Shiragam (Tam.) .. .. . 600 

Sliirarujam (S.) .. . •• 276 

Shiralkuchi (Tam.) ...... ... 278 

Shiriari (H.) .... 296 

Shiri-saru (Tel.) .. . — 687 

Shirisha (S.) ... 493,595,600 

Sliirukurinja (Tam.) ... .... 336 

Shiru-nari-vengayam (Tam.) . . 251 

Shiru-noch-chi (Tam.) . . 690 

Shiru vavili (Tel.) ... 690 

Shishapa (S.) .... . .. 504 

Shishira (S.) ... 320 

Shisona (Kumaon) ...... S6i 

Shitapaki (S.) .. .. ... .. -- 355 

Shitapushpaka (S.) ... . 306 

Shitaraj (Arab.) . .. 386 

Shilarajehmar (Arab.) 385 

Shilarak (Pcrs.) ...... ••••" 386 

Shitirak (Pers.) ..... •• •• — 386 

Shitrakesurkh (Pcrs.) 385 

Shitray (Kash.) ...... 385 

Shittermul (Arab.) -... — 385 

Shitturridge (Arab.) -- 385 

Shivadai (Tam.) — — W 

Shivadruma (S.) — 267 

Shivamallaka (S.) — 42 i 

Shivappunelli (Tam.) — 5^9 

Shivappupostaka chedi (M.) ..... 547 

Shivapriya (S.) ...... - •*- ^4 

Shiveshtha (S.) — — ^7 

Shiwari (Bo.) -- ^ 

Shlakshnajira (S.) — •— 379 
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Shobhana (S.) •••- 

Shokanasha (S.) 

Shombu (Tam.) ...... 

Shona-makhi (Mar.) 

Shonapatra (S.) 

Shonpat (B.) 

Shophaghni (S.) ...... 

Shora (H., Pers. & Guj.) 
Shorakhar (Vern.) 
Shoraktri (S.) 
Shora-mitha (Mar.) 
Shor-gaz (Pers.) 

Shori (B.) 

Shoriyanam (Mai.) 
Shothaghni (S.) ...« 

Shot! (B.) 

Sh-ouniz (Arab.) 
Shreyasi (S.) 
Shrigalaghanti (S.) 
Shrigali (S.) 
Shrimudrigida (Kan.) 

Shringariti (S.) 

Shrinkhali (S.) ..•••• 

Shrivaraka (S.) 

Shu chi (Chinese) 
Shudhakshara (S.) 

Shudi (B.) 

Shukaphala (S.) — 
Shuk-china (P. & Bo.) 
Shukla (S.) 

Shuklakanda (S.) 
Shuklasaraka (S.) 
Shuktiparna (S.) 

Shul (Arab, & Pers.) 
Shulamardan (B.) 
Shulotkha (S.) — 

Shumeo (B. & H.) 
Shunam (Dec.) 
Shuraka (S.) 

Shushani (B.) 

Shushma (S.) 
Shvadanshtra ( S. ) 
Shvetagunja (S.) 
Shvetochchata (S.) 
Shvettabija (S.) 
Shweth-purna (Vern.) 
Shwetkeruee (B.) 
Shyama (S.) 
Shyamalachuda (S.) 
Shyamalata (B.) — 
Shyma (S.) 

Shyonaka (S.) 

Siakanta (B.) •— 

Siali (P.) 
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767 


Sirola (Bo.) 354 

Sirphal (H.) ...... ...... 267 

Sir sia-peshane (Pers.) .... 662 

Sirudekku (Tam.) ...... ...... 521 

Siruppunaikkali (Tam.) ...„ 598 

Sisa (H.) ...... -.... .-... 532 

Sisu (H. & B.) ...... ...... ....» 504 

Sitakarni (S.) — ... . 264 

Sitambel (Mai.) ...... . ... 516 

Sitamma pogu nalu (Tcl.) 503 

Sitamrytu (Mai.) ...... .... 427 

Sitaphal (K.) 503, 577 

Sitaphalam (M.) .... 577 

Sitavari (S.) .... 391 

Sitruti (H.) ...... 510,675 

Sitsal (B.) ...... 504 

Sittilai (Tam.) -.... „.... ..... 261 

Sittiramulam (Tam.) — — 386 

Sittragam (Tam.) .... 386 

Sittramular (Tam.) .. .. 386 

Sittrapaladi (Tam. & M.) 507.579 

Sivadai (Tam.) ... . 517 

Sivandi (Tam.) .... 333 

Sivapputtutti (Tam.) .. . 259 

Siyah-danah (Pers.) .. • 680 

Siyah-daru (Afg.) .... 680 

Siycmbela (Sing.) .... — 686 

Small fennel (Eng.) .... 569 

Small Indian ipecacuanha (Eng.) 336 

Smart- weed (Eng.) — — 560 

Smuts (Eng.) .... ...... ...... 540 

Smyrna Opium (Eng.) ... 212 

Snake (Eng.) ...... .. 53^ 

Snake-bite (Eng.) .. • 606 

Snake venom (Eng.) 474 

Stiehaphala (S.) — - • 684 

Snigdhabija (S.) — — 379 

Snigdhajiraka (S.) — — 379 

Snigdhapatra (S.) ....- — 3^ 

Snuhi (S.) 507,673 

Soanjna (H. & P.) 598 

Soap industry (Eng.) — — 636 

Soapstone (Eng.) -.... — 533 

Sobhanjana (S.) — 364, 598 

Sodiyam (Tam.) ...... ..... -• 3^3 

Sohaga (H., Bo. & P.) ...... 531.685 

Sohikire (Tam.) ^76 

Soi (Kash.) 2 t 6 

Sojna (B.) 3^4 

Soma (S. & Bo.) ....~ 39 L 581 

Somadanam (Tam.) ..... -••• 525 

Somaraja (S.) «».. -.... 434 

Sombu (Tam.) -- 219 

Somida (Tel) 427,525 


Somlata (H, & B.) ...... 581 

Sompa (Tcl.) 216 

Somraj (H. & B.) ...... 434,596,681 

Somraji (S.) ....„ ...... 596 

Sona (H. & B.) 518, 531, 598, C)05, 680 

Sonamukhi (H., B., Bo. & Surati) 98, 

532, 544 

Sonchal (H.) ... 532 

Sonf (Bo.) .... ...... 219 

Sonogaravi (Bo.) ..... 559 

Sonp (H.) .... ...... 176 

Son-pat (B.) .. .. ...... 98 

Sont (H.) ... 176 

Sonti (Tel.) ...... 255 

Sopu (Tel. & Guj.) .... 176,219 

Sora (H. & B ) ., . . .. 532 

Sorahi (H.) ... . ...... 520 

Sosum (H.) .... „... 676 

Sounf (P.) . . .... .... 2/9 

Sourabhi-niirba (S.) 605 

Soiirack (Eng.) . . ... .... 560 

Sovannamilbori (Tam.) . . 397 

Sowa (H., B., (Juj. & Eng.) 49,216,219 

Soya (F., Urdu & Kimuion) . 216 

Spanish saffron (Eng.) .... 323 

Spanish squill (Eng.) . . . 25 1 

Sparrow (Eng.) . .... 537 

Sparrow grass (Eng.) . 555 

Spatikari (S.) ... ... .... 531 

Spearmint (b'ng.) 106 

Spelane (P.) 368 

Sphotahetu (S.) . 408 

Spindlewood (ICng.) 173 

Spiny bamboo (b'ng) ... 287 

Spirali tarkhah (Kurram) .. 67 

Sponge (Eng.) - • 538 

Squill (Eng.) . . ^5h252 

Srigalakanta (S.) .. .. .. 283 

Sriiigaberamu (Tcl.) ... .... 255 

Sriiigi (S.) ... 538 

Sringiritika (S.) ... ••• 276 

Sriphalamu (Tel.) .. .. 267 

Sripnari (S.) -- 675 

Srotonjana (S.) ... ■ 53^ 

Stag’s horn (Eng.) .... 535 

Star anise (Eng.) — 220,221 

Sthapini (S.) ~... - 320 

Sthirraga (S.) 290 

St. Ignatius beans (Eng.) — 249 

Stinging nettle (Eng.) ...... -- 561 

Stinking cedar (Japan) ...... ...... 555 

Stink weed (Eng.) — — 134 

St. John's grass (Eng.) ...... ..... 558 

St. John’s wort (Eng.) 558 
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Stokpotsodma (Ladakh) 
Stone apple (Eng.) 

Slorax (Eng.) ^ 
Stramonium (Eng.) 

Subali (H.) 

Subji (Vern.) -- 
Succory (Eng.) 

Suchal (P.) 

Suchi (P.) 

Suchipatra (S.) -- 
Sudha (S.) 

Sudumstra (S.) 

Sufaid (B.) 

Sufaid mitti (H.) 

Sufeda (H.) •— 

Sufeddamar (H.) 
Sufed-musli (H.) 
Sufedpankijor (Dec.) 
Sufed pathar (H.) 

Sufed-sanbhalu (H.) 
Sufflower (Eng.) 

Sufokji (Vern.) 

Sugandh (B.) 

Sugandha (S.) 

Sugandha bacha (B.) 
Sugandhamur icha ( S . ) 
Sugandhavacha ( S . ) 
Sugandhayoga ( S. ) 
Suhaga (B.) 

Sujna (Bo,) 

Suka (S.) 

Sukali (S.) 

Sukanu (Mar.) 

Sukar (Nep.) -- 
Sukasa (S.) 

Sukhchain (Kuniaon) 
Sukhchein (P.) — 
Sukh-darsan (H. & Bo.) 
Sukku (Tam.) 
Sukshmapatra (S.) 
Sule-gi (Burm.) ..... 
Sultana champa (H.) 
Sumach (Chinese) 
Sumbi (Kan.) — 

Sumbulu’l-hind (Arab.) 
Sum«el-himar (Vern.) 
Sumlu (H. & P.) 
Sumsum (B.) 

Sunanda (S.) 
Sunbuluttib (Pers.) 
Sundi (Tam.) 

Sungal (Kash.) 
Sung-misric (B.) 
Sungtu (P.) 
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561 

267 
33 

134. 135,405 

544 

89 

318 

318 

72 

296 

531 

..... 430 

...... 386 

.... 531 

532 

.... 689 

664 

— 274 

_ 531 

690 

3J2 

569 

687 

274 

494 

224 

274 

274 

68S 

364 

537 
534 
316 
597 
502. 578 
388 
... 388 

544 

255 

438 

681 

667 

555 

52s 

679 

568 

289,290 

- 684 
284 

I ... 679 

„ 255 

_ 687 

- 506 
--438 


Suni (P-) 

Sunn (H.) 

Sunna (Tel.) 

Sun spurge (Eng.) 

Supari (H., B., Dec., Mar. & 

Supari palm (Eng.) 
Suparnaka (S.) 

Supanhka (S.) 

Suparvan (S.) -- 

Suphadie-khus (H. & B.) 
Supingala (S.) — • 

Suppari (H.) 

Supriya (S.) 

Supushpi (S.) 

Supyari (H. & Dec.) 
Suraja-mukhi (B.) 
Surajmaki (Bo.) 

Surangi (Mar.) — 
Suranjanetalkh (Urdu) 
Surante (Tulu.) 

Surasa (S.) 

Surasa-vrikshaha (S.) 

Surinjan (H.) 

Surinjan-i-shirin (Urdu) 
Surinjan-i-talkh (P.) 
Suriyakandi (M.) 

Suriyam (Tam.) 
Surjamukhi (H. & B.) - 
Surjavarta (S.) ..••• 

Surma (H.) 

Surmoyi (H.) •••• 

Surpunka (H.) 

Surva (Guj.) 

Suryalata (S.) • 

Surya-mukhi (S.) — 

Suryavgha (S.) — 

Sushavi (S.) 

Sutapatra (S.) — 

Sutasowa (B.) 

Suleja (S.) 

Sutgilo (Sind.) 

Suthira (S.) 

Sutipatra (S.) — 

Sutr-sowa (B.) — 

Sutti (Bo.) 

Suva (Bo.) 

Suvarchala (S.) — - 
Suvama (S.) 
Suvarnavarna (S.) 
Suvedagusuman (Tam.) 
Svadumansi (S.) 
Svaduphala (S.) 
Svarnajiva (S.) 


511 
502, 596 
..... 666 

...... 556 

Urdu) 280, 

281, 370 
..... 281 

276 

333 

287 

251 

3T3 

...... 281 

352 
438 
280, 281 
-.... 510 

5^0 

667 

131 

414 

528 

690 

131 

132 

131, 132, 133 
...... 510 

306 
510, 597 
509, 579 

532 

...... 538 

667 

216 

321 

510 

..... 92, 598 
296 
59^^ 

32^ 

427 

" ...... 320 

27b 

" 605 

510,67s 
216 

321 

.... 531 

.... 289 

306 

Z _ 355 

354 

333 
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Svarnalata (S.) ...... 333 

Svarna vaiiga (S.) ...... 533 

Svastika (S.) ...... _ 296 

Svetakanchan (S.) ...... 497,600 

Svetakhadira (S.) ...... 492 

Svetakutaja (S.) 530,606 

Sveta kutanja (S.) „.... 599 

Sveta punarnaba (B.) ...... 297 

Svetashirisha (S.) 493 

Svela-surasa (S.) ...... 689 

Swanjan (P.) ...... ..... „.... 689 

Swaraiia bhasma (H.) ... 461 

Swarnakshira (S.) 544 

Swarnalata (S.) ..... 313 

Swarnamakishika (S.) — 532 

Sweet birch (Eng.) 179 

Sweet flag (Eng.) ...... 262 

Swecl-sccnted oleander (Eng.) 568 

Swclakond (B.) — — 305 

Swet barela (H. & B.) . ... 548 

Swet chandaii (S.) .... 241 

Swet gulab (B.) — 523 

Swelpunarna (Vern.) 570 

Syonaka (S.) 605,680 

Syrian rue (Eng.) ...... ..... 368 

'J'abashir (H. & Pers.) 288,665 

Tad (Mar, & Guj.) 498,666 

Taddai (M.) 599 

Tadi (Tel.) 688 

Tadi-cliettu (Tel.) 49^ 

Taen (M. & Tam.) ...... 536,678 

Taenu (Tel.) 678 

Ta-feng-tzu (Chinese) .... 4^5 

Tagar (H. & B.) . ... 253 

Tagara (S.) ..... 253,395 

Tagarai (Tam.) ...... 499»596 

Tagar-ganthoda (Bo.) — 253 

Tailed pepper (Eng.) — 224 

Taivela (Mai. & M.) 509, 579 

Taj (Bo.) 126 

Takada-singi (Bo.) ...... 523,560 

Takkolakamu (Tcl.) — — 500 

Takkolamu (Tel.) 50i 

Takla (Mar.) ...... «.... 499 

Takshakha (B.) 537 

Tal (S., H., B., Bo. & Sing.) 498,666,684 

Tala (S.) -.... 666 

Talai (Tam.) ...... ...... «... 49^ 

Talaichuruli (Tam.) „..., .... 284 

Talamuli (B.) ...... 503,671 

Talamulika (S.) -.... «.... «... 503 

Tala musli (B.) «... 671 

Talanili (Mai.) S18 

97 


Talasi (Guj.) 

Talat-mad (Mar.) 

Talc (Eng.) 

Tale (Santh.) 

Tali (Tam.) 

T alimakhana ( Mar. ) 
Talisapatra (S., H. & B.) 
Talisapatri (Tel.) 

Talishappattiri (Tam.) 

Talispalra (Bo.) 

Tallow (Eng.) 

Tal-makhana (H, & Bihar) 
Talnoppi (Tel.) .... 

Taltar (II.) 

Taludalai (Tam.) 

Tamak (B.) 

Tamaku (H.) 

Tamal (Vern. & Bo.) 
Tamala (S.) 

Tamalaka (S ) 

Tamalapatra (S. & Guj.) 

Taman (Bo.) 

Tamara (Mai.) .... 
Tamarind (Eng.) . 

Tamarta (M.) 

Tamba (H.) 

Tambakhu (Bo.) 

Tambaku (Bo.) . ... 

Tam bar ki (Nep.) 

Tambol (Pers.) . . 
Tambridupari (Bo. & Mar.) 
Tambul (Assam) 

Tambula (S.) 

Tanibulam (Mai.) 

Tambuli (H.) 

Tamel (H.) 

Tamil (Mar.) 

Tamkai (Tam.) . « 

Tamra (S.) 

Tamraphala (S.) 

Tamravalli (S.) 

Tan (Burm.) 

Tanbak (Arab.) 

Tanbaku (Pers.) 

Taiibol (Arab.) — 

Tandi (M. & Tel.) 

Tandi chatomarak (Santh.) 
Tandi tonda (Tam.) 
Tandra (Tel.) 

Tandra kaya (Tel.) 

Tandula (Mar.) 

Tangedu (Tel.) 

Tanhari (P.) 

Tani (Tam. & Tel.) 


680 
666 
532 
666 
263 

353, 665 
660 
125 
125 
687 
64 

353, 603, 665 

438 

b06 

501 
580, 679 
580, 679 
509, 568 
509 
125 
125, 12b 
546 
679 
443, 446 
603 
531 
679 
580 
412 

371 

..... 518 

280 

281 

371 

371 

509 

509 

...... 688 

531 
270 
519, 598 
6(j6 
679 

679 

371 
527, 688 

681 

...... 688 

527 

...... 688 

518 

...... 668 

«..« 377 

..... 688 
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Tanikoi (Tam.) 

Tankai (Tam.) 

Tan-kana (S.) .. .. 

Tankan khar (Bo. & Urdu) 
Tanrik-kay (Tam.) 

Tansy (Eng.) 

Tantemu (Tcl.) 

Tantusara (S.) »... 

Tanuvaka (S.) — 

Tapana (S.) 

Tapasvi (S.) 

Tapioca (Eng.) ..... 

Tar (H.) 

Taramira (H.) ...... 

Taravada (Mar.) 

Taravadagida (Kan.) 

Tarbuj (H.) 

Tarkha (P.) 

Tarmuz (B.) 

Tarra (Tam.) ...... 

Tarwar (H. & B.) 

Tashmizaj (Arab.) 

Talar a (H.) 

Tali-chettu (Tel.) 

Tatmorang (P.) — 

Tatpalong (P.) 

Tattunua (C.P.) 

Taltur (P.) 

Taum (Arab.) 

Tavitu (Mai.) 

Tdiovanna (Bo.) 

Tea (Eng.) 79,^.81,82, 
Teapat (Ladakh) 

Tea plant (Eng.) 

Teha (Chinese) 

Tejanam (Mai.) ...... 

Tejomalla (B.) .... 

Tejomantha (S.) 

Tejpat (H. & B.) 

Tejpatra (S.) ...- 

Tel (B.) 

Tela-kucha (B.) .... 
Telejadari (Kan.) 
Teleni-makkhi (H.) 
Telkodukki (Tam.) 
Tellachitramulamu (Tel.) 
Telia damaru (Tel.) 
Tellaginiya (Tel.) 
Tellategadda (Tel.) 
Tellatippatige (Tel.) 
Tellavavili (Tel.) 
Tellayishwari (Tel.) 
Tella-jonna (M.) 
Tellicherry bark (Eng.) 


..... 688 

600 
...... 68s 

532, 685 

688 

5^ 

499 
..... 281 

..... 389 

408 
...... 388 

...... 547 

498 

498 

..... 668 

...... 668 

596 
. ... 496 

596 

509 

596, 604, 668 

311 

579 

...... 666 

...... 518 

680 

681 

134 

271 

„... 358 

397 

83, 84, 127, 203 
146 
50 

80 

287 

320 

...... 389 

125 

125 

„.... 684 

314 
500 

472, 537 
...... 510 

«... 386 

...... 689 

493 

..... 517 

..... 427 

..... 689 

,.... 301 

548 
342 


Tempavu (Mai.) 
Temprakku (Mai.) 
Tendli (Bo. & Mar.) 
Tendu (H. & Bo.) 
Tenduli (Bo.) ..... 

Tenitta (Bo. & Mar.) 
Tentul (B.) 

Tentuli (Uriya) ... 
Teori (B.) 

Teppatige (Tcl.) 
Terpenes (Eng.) 
Tessul (Bo.) 
Tesu-ka-per (H.) 
TctJinkottai (Tam.) 
Tettiaii (Tam.) .... 
Tetu (Bo.) 
Tevadaram ( Tam . ) 
Tevadari (Tam.) 
Thaila ankul (H.) 
Thamaga (Assam) 
Thalia (Tel.) 

Thandra (Tel.) 

Thancr (Kumaon) 
Thani (Tam.) 


Thuno (H.) 

Thyme (Eng.) 

Tia (B.) 
Tigemoduga (Tel.) 

Tiger fat (Eng.) 

Tikhi (Bo.) 

Tikhur (H. & B.) 
Tikkamalli (Tam.) 
Tikshanam (H.) 
Tikshnamula (S.) 


527 

408 

314 

505,596,600,604 

... 314 

519 

526 

...... 686 

194 
427 
620 
602 
301 

526, 686 
... 686 
518,681 
312 
499 
270 
363 
688 
688 

..... 687 

688 
669 

79 

297 

80 

79 

351 
297 
297 

602 

673 

341. 351. 6 W 5 
687 
666 
670 

...... 557 

130 

524, 606, 684 
134 

...... 287 

526, 687 

687 

52,94, 613 
537 
303 

...... 535 

604 
600 

1 597 

446 
274 


Thau-ba-ya (Burm.) 

Thayilai (Tam.) 

Thazhuthama (Mai.) 

The (Eng.) 

Theyaku (Tel.) 

Thick-leaved i)eimywort (Eng.) .... 
Thikri (H.) 

Thikrikajhar (Dec.) 

Thimbawmagyi (Burm.) 

Thohar (H. & Bo.) 

Thol-kuri (B. & Vern.) 

Thona (P.) 

Thon-phiyu (Burm.) 

Thoonia loth (H.) 

Thor (H., P. & Bo.) _ 
Thoralimbu (Mar.) 

Thorapimpli (Bo. & Mar.) 

Thorn apple (Eng.) 

Thorny bamboo (Eng.) — 

Thuner (Kumaon) 
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Tiktadugdha (S.) 

Tiktapushpa (S.) ..... „... 320 

Tiktasij (B.) ..... 507,556 

Til (H., P., B., Bo., Vern. & Kumaon) 569, 

684,685 


Tila (S.) 

...... 684 

Tilaha (S.) 

684 

Tilaka (S.) 

...... 413 

Tila-talla (S.) 

684 

Tilavana (Bo.) ...... 

509 , 579 

Till (P.) 

685 

Tilia kachang (Vern.) 

57 

Til-ka-tel (H.) 

684 

Tilli (Mar.) 

436 

Tilmin (Santh.) 

685 

Tilora (Sind.) 

. ... 665 

Tilparni (S.) 

321 

Timi (S. & B.) 

. 538 

Tiiidisa (S,) 

676 

Tinduka (S.) 

505,604 

Tiriduki (Tel.) 

505 

Tinis (B.) 

5 <^ 

Tinisha (S.) 

598 

Tinkal (P. & H.) 

..... 685 

Tinkar (P.) 

, .. 685 

Tinkar tankar (Pers.) 

685 

Tinnevelley senna (Eng.) 

98 

Tinpani (Mar.) 

230 

Tin pyrites (Eng.) 

443 

Tin stone (Eng.) 

443 

Tintidi (S.) 

...... 686 

Tintili (S.) 

686 

Tintrini (S.) 

526 

Tipadisam (Tam.) 

313 

Tippili (Sing.) ....^ 

682 

Tir (H.) 

..... 684 

Tiritaka (S.) 

413 

Tirnutpatchi (Tam.) 

517,680 

Tirukalli (Tam.) 

507 

Tirunitru (Mai.) 

517, 680 

Tiruvachippu (Tam.) 

..... 425 

Tisi (H., B. & P.) 

512, 546, 677 

Tita (Assam) 

292 

Titaindarjau (B.) 

342 

Tilakunga (B.) 

333 

Titamara (Assam) 

SOI 

Titapat (H. & B.) 

SOI 

Titari (P.) 

560 

Tithwan (Kash.) 

72 

Titir (B.) 

535 

Tittam (Tam.) ~... 

363 

Tittinam (Tam.) 

..... 357 

Tittiri (S.) - 

535 

Tivraja (Arab.) 

342 


Tivvamoduga (Tel.) 

303 

Tiyaram (Tam.) 

20.1 

Tobacco ( Eng.) 9, 34, 40, 44, 90, 281, 282, 

Todagatti (Tam.) 

377, 405. 679 

504 

Toinnnatali (Tel.) 

Sir 

Tokka (H.) 

535 

Tokmalanga (H.) 

677 

Toluk petta (M.) 

535 

Tondali (Mar.) 

314 

Tonde-balli (S.) 

314 

Tonkin musk (Img.) 

.... 467 

Tonti (Mai.) . . 

526 

Toon (Eng.) 

311,312 

Torai (H., B., Urdu & Kumaon) 354, 546, 

Torbanna (P.) .... 

S13.677 

68g 

Totilla (Nep. & Sing.) .. 

681 

Toung-than-gyee (Burm.) 

...... 683 

Trachei (M.) 

530 

Tragacanth (Eng.) 

33.49,366 

Trano (Ladakh) 

346 

Tray (Vern. & Chinese) . 

80 

Trayamana (S.) 

604 

Tree melon (Eng.) 

309 

Tree of Heaven (Japan) ..... 

...... 555 

Tree of the Gods (japan) 

555 

Tree turmeric (Eng.) 

293 

Tridhara-sehund (H.) 

S07. 556 

Trifala (H.) 

441,443 

Trifolio (Goa) .... 

679 

Trikantaka (S.) ...... 

.... 430 

Trikshura (S.) .... 

353 

Trikundri (Bo.) 

_... 528 

Trinadhvajan (Mai.) 

287 

Trinagranthi (S.) 

333 

Trinaketu (S.) 

288 

Trindhvaja (S.) 

Tripa (Mai.) 

596 

Triparni (S.) 

313 

Tripatra (S.) 

267 

Triphal (H.) 

616 

Triputa (S.) 

517 

Triputi (S.) 

546 

Trivrit (S.) 

m 

Trivrita (S.) 

320 

Trotu (P.) •• ■ 

330 

True anise oil (Eng.) 

221 

True barberry (Eng.) 

292 

True napellus (Eng.) 

59 

Truffles (Eng.) 

656 

Trumba shrin (Kash.) . 

557 

Tse (Ladakh) 

146 

Tsur (Kash.) 

438 
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Tubah (Mai.) 

579 

Tuba root (Eng.) 

50 

Tuberculosis (Eng.) 

594 

Tuberoses (Eng.) 

618 

Tudavullay (Tam.) 

685 

Tuduvalai (M.) ...... 

6oi 

Tue (H.) 

674 

Tukakunga (Lepcha) 

414 

Tukhmeaharetalkh (Pers.) 342 

Tukhm-i-balangu (Bo. & Pers.) 677 

Tuklim-malanga (P.) 

380,523,605,684 

Tukkadu (Tel.) 

3R9 

Tukm-i-gandna (Kash.) 

680 

Tulabija (S.) 

261 

Tulaphala (S.) 

™ 306 

Tulasa (Bo. & Mar.) 

517,680 

Tulashi (S., Tam. & Tel.) 680 

Tulashi-gida (Kan.) 

680 

Tulasi (S.. Tam., Tel. & Mai.) 517 

Tulidun (B.) 

68s 

Tulkapyrai (Tam.) 

601 

Tulsi (H. &. B.)' 

450, 517, 680 

Tulunni (Mai.) ...... 

397 

Tuma (Tel.) 

...« 661 

Tumba (Mar.) «... 

«... 512 

Tumbi (Tam.) 

505,600 

Tumbu (Tam.) 

...... 288 

Tumni (Tel.) 

...... 512 

Tumpukotuveli (Mai.) 

«« 386 

Tumtikayi (Kan.) 

...... 128 

Tun (P., Urdu, Kumaon & Assam) 311,312 

Tuna (H.) 

31 1 

Tung (P., B., Kash., Assam & 

Chinese) 

36,311,358,377,687 

Tuni (H. & B.) ...... 

311 

Tunkajhar (H.) ...... 

311 

Tunkana (S.) 

«... 531 

Tunna (Bo. & B.) 

«... 31 r 

Tunnaka (S.) 

312 

Tunnam (Mai.) «... 

-- 31 1 

Tunu (Tam.) 

312 

Tupa (Bo.) 

«... 311 

Tura (Tam.) 

_ 674 

Turachi (Kan.) ...... 

«... 527 

Turai (Bo. & P.) 

354.513,677 

Turangari (S.) .«.. 

_ 42s 

Turgi (S.) 

_ ™ 436 

Turi (H. & Malay) 

354,671 

Turmeric (Eng.) 50,281,289,293,312,325, 


326.443,61s 

Turpeth (Eng.) 

...« 51, 194 

Turtle (Eng.) 

- 535 

Tusham (Mai.) 

«... 527 

Tut (H., P.. B. & Bo.) 

™ 515 


Tutham (Verii.) 

Tutia (B.) 
Tutiri-chettu (Tel.) 
Tutta (S. & Malay) 
Tuttanjana (Vcrn.) 
Tuttha (S.) 

Tutti (M.) 
Tutturubenda (Tel.) 
Tuvan (Tam.) 
Tuvarkav (Tam.) 
Tvashti (S.) 


132 
671 
66 r 

531,061 

132 

671 

595 

492 

320 

28 t 

352 


Ubliitalvaui (Porcbunder) 506 

Ubkir (Arab.) 683 

Ubugallam (Tam.) 255 

Uchchinta (Tel.) 685 

Uchchiyusirika (M.) 598 

Udagu (Tam.) 38S 

Udalai (Tam.) 316 

Udargodi (Tam.) 51 j 

Udi (Cutch.) ...... 667 

Udid (Bo.) 519, 59« 

Udigai (Tam.) ..... 511 

Udubadi (Tam.) ...... ...... ...... 293 

Uduga (Tel.) ...... 270 

Udumbara (S.) 508,604,674 

Udumbaram (Tam.) 306 

Uerangyum (Tam.) ...... 457 

Ufles (Arab.) 683 

Ugragandha (S.) 262,271 

Ujarkanta (H.) ...... ...... ...... 283 

Ujli musli (Guj.) ...... ...... 496 

Ukshi (Mar.) ...... ...... ...... 667 

Ulang'-karei (M.) ...... O04 

Ulatchandal (B.) .-... »... 67S 

Ulatkambal (H. & B.) ...... ...... 259 

Ulavalu (Tel.) ...... ...... 505 

Ulloka (S.) 534 

Ulundu (M.) ...... ..... ...... 519 

Ulutkambal (B.) ...... ...... 259 

Uma (S.) ..... ...... ..... 677 

Umar (H.) 674 

Umari (Vern.) ..... ..... ..... 569 

Umbar (Bo.) ...... ...... 508,674 

Umbar gular (Bo.) ..... 674 

Umbelliferous fruits (Eng.) ..... 6n 

Ummatta (Kan., Tel., Tam. & Mai.) i34 

Ummughilan (Arab.) ..... «... 661 

Una (Sing.) .... ..... ..... 665 

Unamkodi (Tam.) ..... ..... 602 

Undarbibi (H. & Bo.) ...... ..... 5X2 

Undi (Bo.) 667 

Undirakanipana (B.) ..... ..... 5xx 

Undirkani (Bo.) -- 5xx 
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Undra (Tel.) 

Unmatta (S.) 

Unmattadi (Tam.) 

Unnab (Bo.) 

Unnu (Mai.) 

Upachakra (S.) 

Upadyki (S.) 

Upakimchika (S.) 

Upaleta (Guj.) 

Upas tree (Eng.) 

Upliakamal (Bo.) 

Uppili (Tam.) 

Ur (H.) 

Uravu (Mai.) — .. . 

Urid (H.) 

Urine (Eng.) 

Uriya (P.) 

Uriyippa (Tel.) 

Urthamujiru (Guj.) 

Uru (Tel.) 

Urukelkafur (Pers.) 
Urukesabaghin (Arab.) 
Urukessiibr (Arab.) 
Urukesufr (Arab.) 

Ushana (S.) 

U sharbudhavha vhay a ( S . ) 

Ushasuta (H.) 

Usikkala (Tam.) 

Uskia (Tel.) 

Usri (Kash. & Tel.) 

Uslabunda (H.) 

Uste (Tel.) 

Ustra (S.) 

Ut (B.) 

Utakanta (H.) 

Utalam (Mai.) 

Utanti (Mar.) 

Utarana (Mar.) 

Utarni (Tam. & Bo.) — 
Utati (S.) 

Uthika (S.) 

Utran (H.) 

Uttamani (Tam.) 

Uttangan (Bo. & P.) 
Uttanjan (H., Bo. & Urdu) 
Uttareni (Tel.) 

Uttururi (P.) 

Vabbula (S.) 

Vach (Dec.) 

Vacha (S.) 

Vachai (Tam.) ...... 

Vachirom (Tam.) 

Vachnag (Guj.) — -- 


5T4 

134 

431 

530 

388 

533 
599 
142 
402 
279 
51b 

• 519 

534 
601 

519. 598 
538 
330 
357 
379 
270 

327 

325 

325 

325 

.. 386 

38b 
532 
289 
671 
656 

389 

306, 685 
..... 534 

534 

505 

31b 

...... 505 

330 
330, 598 
„.... 505 

320 
330, b 8 i 
330 
296 
29b 
493 

330 

...... 661 

262 

262 

264 

...-. 507 

54 


Vad (Bo.) 

508 

Vada (Mar. & Bo.) 

S08. 673 

Vadaja (Tel.) . .. 

262 

Vadam-kotlai (M.) 

547 

Vadcncarna (Tam.) 

■ 599 

Vadirasi (Tam.) .... 

27b 

Vadulun (Bo.) 

.538 

Vadumai (Tam.) 

.. . 521 

Vagai (Tam.) 

493 

Magali (Bo.) 

599 

Valiisa (S.) 

6ot 

Valiisi (S.) . 

598 

Valiraiigur (C\P.) 

313 

Vaidyamata (S.) 

264 

Vaidyasinhi (S.) . 

2O4 

Vaijayantika (S.) 

3R9 

Vairanlak (S.) . . 

421 

Vaisliakhi (S.) 

297 

Vaivarang (Bo.) 

50b, b72 

Vaj (Arab.) 

262 

Vajamu (Tel.) . 

.... 288 

Vajidantaka (S.) 

264 

Vajidanti (S.) 

2b4 

Vajigaiidha (k & Tel.) . 

43b. 437 

Vajini (S.) 

. .. 43b 

Vajjcturki (Pcrs.) 

54 

Vajra (S.) 

353 

Vajra ablira (S.) 

441 

Vajra danii (Bo.) 

595 

Vaj rakantaka ( S . ) 

353, 507, SSb 

Vajrasthi (S.) ... 

353 

Vajra-valli (S.) .. . 

. . 669 

Vakha kaparo (Guj.) 

. .. 297 

Vakka (Tel.) 

281 

Vakra (S.) 

...... 377 

Vakuchi (S.) 

434. 599 

Vakulamu (Tel.) 

514 


Valakaka (S.) ... 537 

Valambiri (Mai, Tel. & M.) 340.510 

Valerian (Eng.) .. 5^.253,254.255 


Valkala (S.) 
Valkataru (S.) - 
Vallai-murdu (Tam.) 
Vallarai (Tam.) .... 
Vallari (S. & Tam.) 
Vallika (S.) 
Vallipanna (Mai.) 
Vallippala (Mai.) 
Valittonti (Mai.) 
Val-milaku (Tam.) 
Valuka (S. & B.) 
Valuluvai (Tam.) 
Valumberi (Tam.) 
Valvet-leaf (Eng.) 


279 

281 

.... 688 
352.668 

352,386,673 

320 

650 

431 

270 
224 
.„. 597 

313 

510 

._ 320 
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Vaminta (Tel.) 

Vana-bhencla (Vern.) 

Vanadittam (Tam.) 

Vana-haridra (S.) 
Vanahringataka (S.) 

Vanajai (Bo.) 

Vanama (Tam.) ...... 

Vanamalini (S.) 

Vanamurdhaja (S.) 
Vana-palandam (S.) 

Vanaraja (S.) 

Vanarajhata (S.) 

Vanavrintaki (S.) 

Vanchhi kanto (Guj.) 

Vanga (Tam.) ...... 

Vangam (Tam.) ...... 

Vanhi (S.) 

Vanhimula (S.) 

Vanhinama (S.) 

Vanhimantha (S.) 

Vanjula (S.) 

Vanjulam (Mai.) 

Vanjulamu (Tel.) 

Vanj uldruma ( S. ) 
Vannigaruppam (Tam.) 

Vansa (S.) 

Vansha (S.) 

Vantulshi (S.) 

Vantuvala (Mai.) 

Vanveri (P.) 

Varagatrakari (S.) 
Varahakarni (S.) 
Varahikanda (S., H. & B.) 

Varahpatri (S.) 

Varaimungil (Tam.) 

Varandatri (S.) 

Varan^ (S.) 

Varatika (S.) 

Vardara (Bo.) ». .• 

Varnish tree (Japan) 
Varshabhava (S.) 

Varshabhu (S.) ..... 
Varshaketu (S.) 

Varuna (S.) 

Vasa (S. & Tel.) 

Vasaka (B.) 

Vasanappillu (Tam. & Mai.) 
Vasanvel (Bo.) 

Vasara (S.) 

Vaseline (Eng.) 

Vasenya (S.) 

Vash (Arab.) ..... 

Vasha (S.) 

Vashampa (Mai.) 


509 

570 

333 

503. 671 
430 
500 

...... 386 

438 

377 
251, 599 
497 

413 

524 

661 

681 

518 

386 

389 

..... 386 

389 

401 

401 

401 

401 

..... 288 

264, 578, 665 
288, 505 
580 
397 

„... S18 

436 

...... 436 

52(> 

436 

288 

325 

325 

...... 535 

599,601 

...... 555 

297 

297 

297 

502. 600. 671 
262, 264, 598 

49, 264, 265 
.... 503 

501, ()00 
397 

..... 684 

323 

262 

264 

262 


Vaslianavi (Tam.) 54 

Vashanup-pnlla (Tam.) (>72 

Vasika (S.) • •• 

Vastuk (S.) ...... - 669 

Vasu (Mar.) ^7 

Vasuka (H.) • •• ^4 

Vata (S.) 508,604.673 

Vataghani (S.) .... 437 

Vataghni (S.) 50i 

Vatari (S.) 271,408 

Vattakkakkakkoti (Mai.) ...... 333 


Vattattiruppi (Tam.) 

Vavadinga (Bo.) 

Vavala (Mar.) 

Vavarang (P.) 

Vavili (Tel.) 

Vavut (Kash.) 

Vayalchulli (Mai.) 

Vayasolika (S.) 

Vayasllia (S.) 

Vayavarna (Bo.) 

Vayilettu (M. & Tam.) 

Vayu-vilamgam (Tam.) 

Vayuvilanga (Tam., Tel. & Kan.) 
Vedhya (S.) 

Vedivembu (Mai.) 

Vegetable products (Eng.) 

Vejani (S.) 

Vekaria (Bo.) 

Vekhand (Guj. & Mar.) 

Velaga (Tel.) 

Velam (Tam.) 

Velama (B.) 

Veldoda (Mar.) 

Veldode (Mar.) 

Veli-parutti (Tam.) 

Velip-paritti (Mai.) 

Velip-parutti (Tam.) 

Velkhakar (Guj.) 

Vellai-cadamba (Tam.) 

Vellai-damar (Tam.) 
Vellai-kungiliyam (Tam.) 
Vellai-kunrikam (Tam.) ... ■ 
Vellaimarudu (Tam.) 
Vellai-noch-chi (Tam.) 
Vellainuna (Tam.) 

Vellaippolam (Tam. & M.) 
Vellaippundu (Tam.) 
Vellaipputtali (Tam.) 

Vella kondrikam (Mai.) ...... 

Vella-kunturukkam (Mai.) 

Vellal (Tam.) 

Vellarikkai (Tam.) 

Vellaynaga (Tam.) 


320 
506, 672 
5H 

367 
68q 
... 685 

353 
355 
... 355 

502 
529, 689 
672 
506, 597 
327 

311 

492 

391 

511 

262 

508 

288 

407 

144 

142 

681 

330 

330 

303 

495 

689 

689 

689 

421 

..... 689 

.... 514 

501, 670 
271 

_ 526 

689 
689 
672 
502 
495 



INDEX OF COMMON VERNACULAR AND POPULAR NAMES 775 


Vellerikku (Mai.) 

305 

Vellerukku (Tam.) 

306 

Velligaram (Tel.) 

.. .. 685 

Velli konclricum (Tam.) . 

689 

Vdliyya (M.) 

53^ 

Vellullitcllagadda (Tel.) .. .. 

271 

Vellummattai (Tam.) 

596 

Veltura (Tel.) 

50s 

Vembu (Tam.) 

3O0 

Venda-kaya (Tcl.) 

. .. C76 

Vendayam (Tam. & M.) 

538, 582 

Vcndi (Tam.) 

597 

Vengaram (Tam.) 

.. . 685 

Vengayam (Tam.) 

. . 404 

Vengisa (Tel.) — . . 

522 

Vengodiveli (Tam.) 

. 386 

Venivel (Mar. & Bo.) 

293» 3^0 

Venkaram (Tam.) 

(>85 

Vaiikuda (Tel.) .... 

680 

Vcnkurunji (M.) 

595 

Venoms (Eng.) 

. .. 477 

Ventak-kaya (Mai.) . . 

676 

Ventayam (Mai.) 

538 

Venn (Mai. & S.) 

287, 288 

Vepa (Tcl.) 

360 

Vera Cruz Sarsaparilla (Eng.) 

187 

Vcral (Tam.) 

288 

Veripala (Tel.) 

431 

Verittumatti (Tam.) 

128 

Verkadalai (Tam.) 

03 

Verri nela vcmu (Tel.) ... 

680 

Verri-pala (Tel.) 

(>89 

Verusenagalu kaya (Tel.) 

63 

Vetasa (S.) 

603 

Veti-uppa (Mai.) 

. .. 683 

Vetiver (Eng.) — 

C13 

Vetpalai (Tam.) 

530 

Vetti (Mai.) 

4U 

Vettila (Mai.) 

...... 371 

Vettipala (Tcl.) — 

431 

Vettiyati (Tel.) ...... 

508 

Veyal (Tam.) 

288 

Vibhakara (S.) ...... 

306 

Vibhavasu (S.) 

306 

Vibhilaki (S.) ...... 

...... 687 

Vichitra (S.) 

401 

Vidanga (S.) 

506, 597, 672 

Vidara (S.) 

598 

Vidari (S.) 

676 

Vidattalai (Tam.) 

505 

Videchapana (Mar.) 

...... 371 

Vijaya (S.) 

262 

Vikarttana (S.) 

306 

Vikaswara (S.) ...... 

297 


Vildiara (Mar.) 


353 

Vikorana (S.) 


306 

Vikranta (S.) 



— 321 

Vilati-chuna (H.) 

...» 

531 

Vilayatinim (Bo.) 


363 

Vilayali tamaku (H. & B.) 

580 

Vilayiti mchndi (11. & 

r.) 

598, Cos 

Villuvam (Tam.) 



267 

Vilva (B.) 

» ... 

267 

Vilvam (Tam. & Mai.) 



267 

Vilyadele (Bo.) ...... 

...... 

371 

Vindil (Tam.) ... 

...... 

.... 288 

Vinyaka (S.) 


276 

Violet (Eng.) 


98, O14, 618 

Vipilakaha (S.) 



687 

Vira (S.) 


333, 431, 425 

Viraka (S.) 


425 

Viral aril (S.) 



353 

Viravrikslia (S.) .... 


431, 50s 

Virginian prune (Eng.) 

.. 

120 

Visaboddi (1'el.) 

„ 

320 

Vlsha (S.) 


54 

Vishabhadra (S.) 


597 

Vishaghna (S.) . . 


270 

Vishaghni (S.) . . 

.... 

.... 297 

Vishakarpara (S.) 


297 

Vishala (S.) 


545 

Vishalatailagarbba (S.) 


270 

Vishalatvaka (S.) 


276 

Vishamachhada ( S. ) 


276 

Visha-mandala (S.) 

.. .. 

...... 544 

Vishamangil (M.) 



544 

Vishamungil (M.) 

— 

596 

Vishamushtika (S.) 


3(>3 

Vislianika (S.) .... 



— 377 

Vishnugandbi (S.) 



507,604 

Vishnukaranla (Tel.) 

.... 

507 

Visnukarandi (Tam.) 


507. 597 

Vistnaclandi (Mai.) 



- 507 

Vitaraka (B.) 


601 

Vitashoka (S.) 



401 

Vilex leaf (Eng.) 

— 

52 

Vilika (S. & Mai.) 

..... 

..... 371 

Vitis (Eng.) 


530 

Vitreous aloes (Eng.) 

— 

62 

Vitunna (S.) 

..... 

296 

Vitusi (Kan. & Mai.) 



671 

Vivasvana (S.) 


306 

Vranakrita (S.) .... 

...... 

408 

Vriddliatulasi (H., B. & S.) 

580,598 

Vridhakiirnika (S.) 

...... 

330 

Vriki (S.) 

... 

320 

Vrikshaha (S.) 


, __ 689 

Vrikshikali (S.) 

..... 

336 
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Vrischikali (S.) 

Vrisha (S.) 
Vritlaparna (S.) ...... 

Vrittaparni (S.) -.... 

Vuir (Kash.) 
Vurkati (Sind.) 
Vurtuli (H.) 
Vyadhi (S.) 

Vyala (S.) 

Vyapya (S.) 
Vyomavallika (S.) 
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527» 548 
264 
.... 388 

320 

606 

..... 340 

SOS 
402 
...... 386 

402 

329 


Wach (P.) 

Wad (Bo.) 

Waghchi (Pers.) 

Wahiti (Bo.) 

Wakandi (Bo.) -... 

Wall rue (Eng.) — 
Wal-patpaadagam (Sing.) 

Wandurhashingi (Mar.) 

Wangantsuru (P.) 

Wans (Guj.) 

Wanurajala (Bo.) 

Warras (Bo. & Mar.) -... 

Wars (Arab.) ...... 

Warted agric (Eng.) 

Wartwort (Eng.) 

Warumba (P.) 

Wasa (Tel.) 

Water animals (Eng.) 

Water celery (Eng.) 

Wattle (Eng.) ..... 

Wawrung (H.) .... 

Weather plant (Eng.) 
Wee-chhata (B.) ....- 

Whale (Eng.) - 
White aconites (Eng.) ..... 

White dittany (Eng.) — 

White-flowered leadwort (Eng.) 
White hellebore (Eng.) ...... 

White mint (Eng.) 

White murdah (Eng.) 

White pepper (Eng.) - 

White poppy (Eng.) 

White shark oil (Eng.) 

White silajit (Eng.) 

White squill (Eng.) 
Wilayati-zirah (Bo.) 

Wild endive (Eng.) 

Wild ipecacuanha (Eng.) 

Wild liquorice (Eng.) 

Wild tobacco (Eng.) 
Wintergreen (Eng.) — 

Wood charcoal (Eng.) — 


Wood shavings (Eng.) .- 
Woolly foxglove (Eng.) ..- 
Wooly-headed gnidia (Eng.) 
Wormseed (Eng.) 
Wormwood (Eng.) 

Wothalay (Tam.) 

Wrought iron (Eng.) 
Wuckoo nar (Mai.) 

Wuras (Arab.) ..... 


30 

136 

559 

50,65,639 

71 

661 
446 
502, 596 
. 358 


262 

673 

391 

595 

336 

648 
080 

649 
438 
66s 

497 

597 

358 

657 

556 

686 

262 

534 

560 

36 

673 

2fe 

655 

538 

59 

556 

386 

10 

» 198 

». 421 

365 
202 
534 
-- 457 

251 
92 

318 
230 
186,260 
.... 559 

51 

..... 531 


Yabaksara (H.) 

Yajnadumbar (B.) 

Yaladara (Pers.) 

Yamanai (Burm.) 

Yamani (S.) 

Yan-zin (Burm.) 

Ya-pin (Chinese) 

Yashada (S.) 

Yashm (H ) 

Yashtimadhu (S.) 
Yashtimadhukam (Tel.) - 
Yathi-lan (Burm.) 

Y avachincha ( S . ) 

Yavakshara (S.) ..•••• 

Yava-kshra (S.) .••- 
Yavaneshta (S.) — 

Yavaphala (S.) 

Yebruj (B.) 

Yehela behada (Mar.) 

Yel (Bo.) 

Yelakkai (Tam.) 

Yelak-kayalu (Tel.) 

Yelakki (Kan.) ...... 

Yelam (Mai.) 

Yella (Bo.) -- - 

Yellow Mexican poppy (Eng.) 
Yellow oleander (Eng.) 
Yellow-zedoary (Eng.) 
Yelparas (Mar.) 

Yennai (Tam.) -- 
Yenugapalleru (Tel.) 

Yerba Mate (Eng.) 
Yerrajuvvi (Tel.) 

Yerriku (Mai.) 

Yetti (Tam.) 

Yettie-kottai (Tam.) 

Yingsu (Vern.) ..- 
Yippali (Kan.) -- 
Youngzalai (Burm.) 
Youn-padi-si (Burm.) •— 
Ysjudemaram (M.) 
Yugaphala (S.) •■••• 
Yugmaparna (S.) 

Yusham (Mai.) — **•*" 


443 

674 

408 

675 

93 

... 683 

203,205 

533 

-.. 532 

.... 183 

183 

678 

.... 283 

532 
683 
271 


288 

72 

m 

687 

142 

142 

142 

142 

687 

283 

425 

303 

303 

672 

518 

81 

508 

305 

248 

248 

203 

682 

674 
676 
601 
. 330 

276 

- 515 
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Zaafaran (H.) 

— 

323 

Zabanekunjashetalkh (Pers.) 

342 

Zaghu (Pers.) — 


677 

Zahafaran (Arab.) 

„.... 

323 

Zajul-akhzar (Arab.) 

— 

671 

Zake-sabz (Pers.) 

...... 

671 

Zaklimihaiyat (P.) 

...... 

427 

Zaminkand (H.) ...... 

..... 

494 

Zanda bidastara (Bo.) 

>.... 

534 

Zangihar (H.) 


688 

Zaravandehindi (Arab. 

& Pers.) 

284, 664 

Zarbuti (P.) 


329 

Zarda (Urdu) 


377 

Zardchobah (Pers.) 


325 

Zardkunel (H. &. Bo.) 

— 

425 

Zarsud (Arab.) ..... 

...... 

325 

Zatakasturika (S.) 

...... 

676 


Zalud (Ladakh) „... 

S6i 

Zebu (Eng.) 

- 46s 

Zecra (H.) 

93 

Zedoary (Eng.) 

327 

Zeharmohra (H.) 

5 JS. Sib 

Zero (Sind.) 

93 

Zidabi (Mar.) 

314 

Ziniaii (Pers.) 

93 

Zira (H. & Pers.) 

■ 92 , 93 

Zira-biah (P.) 

92 

Zira-sufed (P.) ... . 

93 

Zirishk (Pers. & P.) 

289, 292 

Ziriiul) birmi (H.) 

687 

Zufali-yabis (11.) 

601 

Ziifah (Urdu) 

(X)I 

Zurambad (Arab.) 

327 


98 
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Bornyl camphor — 123 Cantharidates 472 

Brahmine 341 Cantharides ..... ... 32, 33, 472, 537 

Brassicasterol — — 435 Cantharidic acid .... 472 

Bromo-iso-valeryl urea .... 27 Cantharidin ..... ... 472,473,537 

Brucine ..... 248,249,589 Caoutchouc ...... 208,276,307,310 

Butain ...... 302,303 Caperatic acid ...... .... .... 645 

Butaldehyde ...... .... 167 Caproic acid ..... .... no 

Butanone ...... ..... 651 Caprylic acid «... ..... 378 

Butin .... 302, 303 Capsaicin .... _ ..... 544 

Butrin ...... 302, 303 Capsicin ..... .... .... 544 

Butyl butyrate ..... .... 167 Caramel «... .... 319 

(?-»-Butylharmol ... 369 Caraway oil ...... .... ...... 92,93 

Butyric acid ..... 101,110,651 Carbarsone ...... «... «... 27 

Butyric aldehyde ...... .... 171 Carbonate of soda -... ... 532 

Buxinamine ..... .... 544 Cardol ...... ..... 408,555,577 

Buxindine ..... -..« 544 Carene -.... ...... 224 

Buxine «.... «.... 544 a- and j 9 -Carene «~. ..... 520 

Caricin — 310 

Cadinene — . ...... 195.3^3.510 Carotene «.... 103,310,326 

Cadinol ...... — ..... 313 ^-Carotene 110,310 

Caffeine 20, 26, 79, 80, 81, 83, 84, 319 M/?o-^-Carotene U ...... ...... 310 

Caffeine chlorogenate ...... ...... 83 Carotenoides «... «... 110,303 

Caffeine citrate ...... ...... «.... 79 Carotin .«... «.... 241,510 

Cajuput oil -.... ...... ...«. 67,678 Carpaine «.... ...... ...... 310 

Calci hydroxide ...... «.... .... 666 Carpasemine «.... ...... .«... 310 

Calcii carbonas 53 i Carposide ..... «.... ...... 310 

Calcii hydras ...... ...... 531 Carrotal «.... «.... 504 

Calcii sulphas «. 531 Carvacrol ...... 94. 50i, 517 

Calci oxide «.... ...«. «. 666 Carveol 92 

Calcium gluconate «.«. «. 25,27 Carvinolin «.... «.... ...... 645 

Calcium glucono-galacto gluconate .. 27 Carvone «..« 92,93,216,217,639 

Calcium lactate 26 d-Carvone 216 

Calcium oxalate 44,92,100,126,227,232, Caryophyllene ...... 126,517 

235, 307, 337 , 523 Cassia oil «..« 635 

Calcium oxide ...... ...«. 531 Castor oil 24, 52, 93, 236, 237, 238, 677, 683 

Calophyllic acid ...... 694 Catcchin «.... ««.. 235, 49- 

Calophyllolide — — 694 Catechol ....« 401, 408, 494 

a- and i 9 -CalotropeoIs ... «- 307 Catcchutannic acid ««« «.... 492 

Calycopterin ...... ... 308, 309 Cathartic acid «.... «- 98, 234 

Camphene I95, 263, 328, 378, 403, 517 Cedarwood oil «..« ««« ««« 220 

d-Camphene «.... «..- 257 Cedrelone «... «.«. 3^3 

Campheride ...... «.... 275 Celastrine ...... ...... ...... 3^4 

Camphor 18, 19, 20, 32, 33, 50, 67, 69, 71, Centellic acid ..«« «.... ...«. 694 

120, 121, 122, 123, 124, 224, 275, Ccntelloside «.... .««. .««. 694 

285, 291, 328, 419, 429, 613, 703 Centic acid «.... -« ...... 694 

d-Camphor «.... 125,693 Centoic acid «.... «.«. ««« 694 

Camphor oil — «.«. 623 Cephaeline ««« «- 230, 232 , 233 

Canadine 293 Cepharanthine .«... ...... 8 

Cannabidiol 87 Cerberin «..„ ««.. 317,694 

Cannabinol 86,87 Cerberoside 3^7 

Cannabinolactone 86 Cerotic acid «..« .«.« 285,437, 691 

Cannabiscetin 510 Ceryl alcohol ««.. ««.. «.«. 285 

Cannabiscitrin 510 Cetyl alcohol ...«. «.... «.«. 43^' 

Cannibene 87 Chaksine «.«. ««« «.«. 31 
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Chalcone 

302 

Chaulmoogra oil 414,415,416,417,418, 


419,420 

Chaulmoogric acid 

416, 587 

Chavicine 

520 

Chavicol 

371 

Chebulinic acid 

.... 527 

Chelerythrine 

706 

Chelidonine 

6 q 4 

Chenopodium terpen c 

104 

Chigatamari wood oil 

616 

Chiratin 

250 

Chiratogenin 

250 

Chlorogenic acid 

510 

Chloromycetin 

27 

Cholesteriii 

466 

Cholesterol 

102 

Choline 87,110, 247, 260, 28 r , 3 1 9, 528 

Chonemorphine 

- 694 

Christembine 

506 

Chrysanthemum mono- 

and 

di-carboxylic acids 

109, no 

Chrysarobin 

32, 33, 499 

Chrysophanic acid 

62,98,234 

Chrysophanol 

235 

Chue oil 

629 

Cichorin 

319 

Cinchonidine 

117,118,119 

Cinchonine 

112, 117, 118, 119 

Cinchophen diamino-diphcnyl 

sulphone 

27 

Cinchotannic acid 

1 1 7. 495 

Cineol 

269, 326, 328, 378, 691 

Cineole 69, 71, 143, i44, 167, 168, 170, 257, 517 

1 : 4-Cineole 

510 

Cinerins 

no, 574 

Cinerolone 

109 

Cinnamic acid 

235, 286 

Cinnamic aldehyde 

125, 126, 127,494 

Cinnamic ethyl acetate 

510 

Cinnamon leaf oil 

635 

Cinnamon oil 

623 

Cinnamylcocaine 

163 

Citral 167, 257, 269, 503, 5 1 7, 035, 691 

Citric acid 120 

,130,131.241,359.429 

Citrnellic acid 

516 

Citrotjellal 94, 167, 170, 200, 269, 429, 


504,516,517,035 

Citronella oil 

200,631,63s 

Citronellol 

— 239,517,636 

Citrullin 

129 

Citrullol 

129 

Citrulluen 

- 695 

Citrulluic acid 

69s 


Citrulluin 695 

Citrus oil 624 

Citrus pectin ...... 130 

Clerodin 322 

Coca citrin ... 161 

Cocaine IQ, 5t, 1O2, 163, 164, 165, 

166, 371 

Cocculin 495 

Codaline 4-9 

Codamine — 208 

Codeine 204, 208, 209, 210, 213, 215 

Cod liver oil ... 19 

Colchicine 132, 509, 579 

Colloturine 4^3 

Colocynthin 129, 545 

Colophcnic acid^ — ^224 

Colophony 32, 33, 5 1 222, 223, 224 

a-Colubrinc . • 248 

)9-Colubrinc •• • 248 

Concssimine 343 

Concssine 343 . 344, 345, 35 1 

Conimiric .. 343 

Convolvulin .. .. Soi 

Copacne . . . •••■ 3i3 

Copper . .. ... ■ 531 

Coptine ■ • • ^93 

Coptisine •• • • ^93 

Corchorin ... ... 50t 

Cortisone 187, (k>6 

ft-Costcnc . •• . - • 403 

p-Costene . .. - * ■" 4f>3 

Costic acid • •• 403 

Costol 403 

Costus lactone .. — 403 

Cotarninc hydrochloride 214 

Coumarin 188,521,636 


Coumarone-coumarin 

Cravin 

Creosote 

Crinamine 

Crithmene — 

a-Crocetin 

j8-Crocetin 

7-Crocetin 

Croton albumin 

Croton globulin -.... 

Croton oil 

Crotonoside 

Cryptol 

Cryptopine 

Cubebic acid 

Cubebin 


392 

508 

33 

545 

...» 517 

324 
324 
324 
502 
502 
4 X 
502 
168 
208,290 
225 
225 


Cuminaldehyde 

Cumin oil 
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Cupri sulphas ...... ...... ...~. S3i 

Cuprum — — 531 

Cuprum sulphas — -... 671 

C'urchiiiine ..... 343 

Curcuma oil -- ...... 326 

Curcumin .-... .... 326,328,696 

Cuscohygrine -.. ...... 161 

Cuscutalin ...... .... 329, 503 

Cuscutin ...... .... 329, 503 

Cyanogenetic glycosides ... ...... 593 

Cyanomaclurin ... ...... 496 

Cyclamin _.... .. 555, 583 

Cyclopentano-phenanthrcne steroids 10 

Cymene - 10 1, 167 

/»-Cymene - 94, 104, 269 

Cystcin ..... - ..«. 366 

Cytolysin 475 

Daucine ... ..... 504. 55<^ 

Daucol .... ...... .... 556 

D.D.T. .... Ill, 542, 543 » 57 C 57^ 

Dehydrocarveol ..... ...... 92 

Dehydrodeguelin 582,706 

Deoxycholic acid 696 

Deoxycortone — . 10 

De.sacetylneoprotoveratrine ..... 706 

Desoxycorticosterone acetate ...... 187 

Dextrin ..... .... ...• 3^9 

Dcxtrococaine ... 166 

Dextrose ...... ..... 235 

Diallyl disulphide .... .... 272 

Dichlorodiphenyltrichloroetliane .... Ill 

Dichrin A and B — ..... 332 

Dichroidine ...... ..... ..... 33 ^ 

Dichroine ..... .... .... 33i 

a-Dichroine .... ..... 33 332 

)8-Dichroine ..... ..... 33 C 332 

V-Dichroine .... ...... 33 1 , 332 

6 -Dichroine ...... — 332 

Dichroinline .... ..... 331 

Dictamnine — .... 556 

Diesel oil — — 64 

o-iw-DiethylaminononylharmoI .... 369 

Digalactoside ..... ..... 7<^5 

Digicorin ...~ ...... 10 

Digitalin ...... 141 

Digitonin .... .... I4i» 497 

Digitoxin .... .... ~~ 141 

Digitoxose .... ... I 37 

Digoxigenin .... .... 137 

Digoxin - 50, 136 , 137 

Dihydrocarvone .... — 92 

Dihydrocostus lactone ..- — 403 

Dihydroharmine ..... .— 369 


Dihydroxybcnzenes IIO 

Dihydroxy stearic acid ...... ..... 357 

Diketo-pentane — .... 319 

Dill-apiol ..... 216, 217 

Dill oil ...... ..... 216 

Dimyrcene .... -.. 286 

Diosgenin ...... 696, 697 

Dipentene ~~ ... 94,224,517 

Diphenylhydantoin — 27 

Diphenyl oxide ..... .... .... 636 

Disaturated mono-unsaturated (GS2U) 692 

Ditain «... .... ... 276 

Ditamine ..... 276, 277 

D.O.C.A. 187 

Duemine .... ..... .... 33° 

Dulcitol .... 390 

Dusnic acid — — — 644 

East- African sandalwood oil 242 

East-Indian sandalwood oil — 243 

Eegonine — — 161 

Echitamidine — — 276 

Echitamine ..... ..... 276, 277 

Ecliptine .... ... 50 ^ 

a-Elaeoslearic acid ..... 702 

a-Elaterin — 695 

Ellagic acid ...... .... 522 

Embclic acid ... . 3 ^ 7 » 5o6 

Embelin ...... ..... -- 506 

Emetamine — — 232 

Emetine 26, 29, 230, 232, 294, 383, 584 

Emetine hydrochloride 25 

Emodin 62,98,235 

Emodin-monomethyl ether — 235 

Entado saponin A and B -.... ~... 334 

Entericin .... ...... .... 380 

Ephedrine 526, 589 

dy-Ephedrine — — ... I 47 

y-Ephedrine ...... .•••. I 47 

wo- Ephedrine ...... ... 147 

3-Epialloyohimbine ..... ..... 705 

Epiberberine .... ..... 290 

/-Epicatechin ... «•- 49 ^ 

3-Epiyohimbine -.. .... 70 S 

Erepsin — S02 , 578 

Ergotoxin ... ... i 57 

Erythrin — — 643 

Erythritol ..... . 643 

Ethyl cinnamate .... Sio 

Ethyl-p-methoxy cinnamate ..... 5^0 

Eucalyptol — 167, 168 

Eucalyptus oil .... «... 200,622,625 

Eudesmol «« .... 167, 170 
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Eugenol 125, 126, 127, 202, 216, 263, 

516,517.580,625,636 

Euonosteryl 

174 

Euonyinol 

- 174 

Euphorbin 

507 

Euphorbon 

507, 557 

Euphorone 

507 

Febrifugine 

33^ 

Fenclione 

.... 178 

<f“Fenchoue 

- 603 

Fenchyl alcohol 

693 

Fennel oil 

220 

Ferric oxide 

337 

Ferri sulphas 

673 

Ferulic acid 

176 

Ferrum 

S3-’ 

Ficin 

saS 

Ficusin 

- 508 

Filicic acid 

- b5i 

Filicinic acid 

„ „ 651 

Filicinigrins 

651 

Filicinyl butanone 

651 

Filmarone 

651 

Flavone-7-glycoside, 

5,7,4-trihydroxy 507 

Formic acid 

167,255.314 

Fragarine 

268 

Fructose 

705 

Furfuryl alcohols 

319 

Fur an 

319 

Furfuraldehyde — 

- - 319 

Furo-coumarin 

268 

Fusanols 

245 

Galactose 

402, 495, 697, 705 

Galangin 

275, 494 

Gallic acid 

234, 235, 336, 498 

Gamboge 

292 

Gammaxene 

S42 

Ganiarine 

389, 390. 521 

Ganikarine 

389, 390 

Garcinolic acid — 

568 

Genisteine 

545 

Gentiopicrin 

182 

Geraniol 167, 239, 500, 504> 5 1 7» 635. 63b 

Geranium oil 

626, 635 

Geranyl acetate — 

636 

Germbudine 

706 

Ghee 

„ 675, 685 

Giganteol 

307 

Gigantin — 

- 307 

Gilenin — 

428 

Giloin 

! 

1 

Gilo sterol 

^ ^428 


Gindaricine 

--- 

413 

Gindarine 


^ 413 

Gindarinine 


4^3 

Ginerol 


-- 257 

Ginger grass oil 

. 

622, 631 

Gingerol 


257 

Gingkol acid 

.... 

558 

Ginnol 

..... 

558 

Gitalin 


141 

Gitonin 

...... 

141 

Gitoxin 


141 

Glabrin 

...... 

388 

Glabrinc 



.... 389 

Glabrosaponin 



..... 388 

Glassy aloes 

.... 

62 

Gliadin 



654 

Globulin 


261 

Gloriosiiic 


509 

Glucogallin 


235 

Glucokeniii 

„ 

315 

Glucose . . 


25, 649, 698, 697 

Glutathione 


307 

Glycerhetic acid . . 

... 

10 

Glycerides of ricinolcic 

acid 

237 

Glycerin 


30 

Glycerol 


31 1 

Glyceryl acetate .. • 


.... 243 

Glycol anhydride 


101 

Glycuronic acid 

.... 

... 186 

Glycyrrhetic acid 

- 

18O 

Glycyrrhetinic acid 



.... 187 

Glycyrrhizic acid 


186 

Glycyrrhizin 



186, 261 

Giioscopinc 

..... 

208 

Gold bromide 


-- 463 

Gold chloride 

.... 

463 

Gossypol 


...... 5b8 

Green vitriol 



531 

Ground-nut oil 


284 

Gum mastic 


378 

‘Gurjun balsam oils 


220 

Guvacinc 



281 

Guvacoline 

...... 

281 

Gymnemic acid . ... 

„.... 

337, 338 

Gynocardia oil 

...... 

417, 420 

Gynocardin 

....- 

4x7, 587 

Gyrophoric acid 

...... 

.... , 703 

Haemaglutinin 

..... 

261 

Haematoxylin 

_... 

401 

Haemorrhagin 

«... 

475 

Harmala alkaloids 

.... 

368, 369 

Harmaline 


.. ! 3b8, 369, 370 

Harmalol 


3b8, 3b9 
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Harman 

413 

Indol 

636 

Harmine 

368, 369, 370 

Inophyllic acid ..... 

_ 694 

Harmol 

368,369 

Inulide 

319 

Hayatin 

320. 321, 695 

Inulin 

319,404,407 

Hayatinin 

320,69s 

Inulin-inulide-fructose 

319 

Hecogenin 

696 

lodochlorohydroxy quinoline 

27 

Hedaurin 

340 

lodohydroxy quinoline sulphonic acid 27 

a-Hederiii 

- 558 

lonone 100 per cent 

...... 636 

Hedyotine 

339 

a- and j8-Ionone ..... 

636,698 

Heliotropin 

122,636 

Ipecacuanhic acid 

232 

Hemicellulose 

706 

Ipecacuanhin 

232 

Hemidesmol 

189 

Ipecamine 

232 

Hemidosterol 

189 

Ipuranol 

139,437 

Hentriacontane 

337.437,693 

Iridin 

-... 174 

Heptaldehyde 

— 257 

Iron citrates 

26 

Herbacetin 

_ 527 

Ishwarene 

- 28s 

Heroin 

90 

Ishwarol 

- 28s 

Herpestine 

341 

Ishwarone 

28s 

Heteratisine 

57 

Iso-ajmaline 

398,399 

Heterophyllin 

704 

Isoaristolochic acid 

285, 301 

Hetisine — . 

57 

Isobarbaloin 

62 

Hexachlorobenzene 

in 

Iso-chaksine 

..... 31 1 

Heydyotine 

-- 339 

Isoconessimine 

343 , 351 

HieracifoUne 

698 

Isodeguelin 

582 

Hippuric acid 

458,459.461 

Iso-ephedrine 

147 

Hirta substances A, B and C 

705 

Isoeugenol 

202, 636 

Holarrhenine 

343, 344 , 345 

Isoeuphorol 

..... 507 

Holarrhimine 

343 

Isofebrifugine 

..... 333 

Holarrhine 

-- 343 

Isogermidine 

706 

Hordein 

..... 654 

Iso-giganteol 

307 

Hydnocarpic acid 

416 

Iso-linolenic acid ...... 

417, 587 

Hydnocarpus oil 

416,419 

Isomeric oleic acids 

264 

Hydrargyrum 

532 

Isonicotinic acid hydrazide 

27 

Hydrastine 

293 

Isopedicin 

..... 333 

Hydrocotarnine -- 

208 

Isopelletierine 

522 

Hydrocotyline 

353 

Isopimpinellin 

356,411 

Hydrocyanic acid 40, 43> 45i 288, 466, 543, 

Isopsoralen 

392 


544,593.647 

Isorauwolfine 

- 398 

Hydro-ipecamine 

232 

Isorhamnetin 

100 

Hydroquinine 

119 

Isorottlerin 

...... 359 

Hydroxyanthraquinone pigments 644 

Isotephrosin 

..... 589 

Hydfoxycitronellal 

636 

Iso-valerianic acid 

..... 255 

tu-Hydroxyemodin 

„ 644 

Isovaleric acid 

no 

2-Hydroxy-4-methoxybenzaldehyde 188 

S-Hydroxymethyl-furfuraldehyde 3^9 

Iso-vanilin 

.... 28s 

^-Hydroxy-N-methyl-DL- 


Jacobine 

..... 698 

norvaline A 

695,706 

Japanese peppermint oil 

199 

Hygrine 

..... 161 

Jasmine attar 

.... 633 

Hygrosterol 

354 

Jatamansic acid ..... 

..... S15 

Hyoscine 44 . 134 . 13 S. 136. 189 . 193 

Jatrorrhizine 

290,293,424 

Hyoscyamine 36, 44 , 73 . 134 , 135 , 136, 189. 

Jibantine 

.... S05 


190, 193 

Junceine 

.... 695 

Indaconitinc 

56,58,59 

Juniper camphor 

19s 

Indocentoic acid ^ 

— 694 

Juniper oil — 
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Kaemferol 

Kalmeghin 

Kanugin 

Karabin 

Karanjin 

4 -KetodihydroquinazoUne 

Ketoyobyrine 

Khellin 

Khus oil 

Kino-tannic acid 

Kokilphin 

Kryptonine 

Kryptoxanthin 

Kurchi bismuth iodide 

Kurchicine 

Kurchine 

Kushtin 


100,388 
278 
388 

515, 569 

388 

33^ 

369 

8 

622,631,63s 

522 

426 

232 

310 
34b, 348 

343, 345. 348 
343, 34b 
404 


Laccol 
Lactic acid 
Lactonic slearoptene 
Laevo-turpene 
Lamarkine 

Lanatosides A, B and C .... 

Lanthopine 

Laudanosine 

Laurane 

Laureoline 

Laurie acid 

Laurotetanine 

Lead 

Lecanoric acid 

Lecithin 

Lemon grass oil . 

Leonurin 

Lettocine 

Lettoresinol-A and -B 

Levo-inositol 

Levulose 

Lichexanthone 

Lignoceric acid 64, 285, 


523, 560 
319 

.... 378 

lOI 

270 

136, 137 

208 

208 

307 

„.... 4” 

no, 264, 3bo 
263 
532, 593 

643, b44, 703 
63 

622, 635 
559 
343 
343 
70b 
23s, b49 
...- b44 

301, 311,317, 352, 
'iRR. '102. bo I 


Limanthine 

Limonene 

d-Limonene 

d/-Limonene 

Linaloe oil 

Linalol pure 

Linalool 

/-Linalool 

Linalyl acetate 

Linamarih 

Linolcin 


290 

-- 92i I43i ib7, 517 
216, 495 , 500 

..... 224, 378 

622, 626 

T Z -■ ^3b 

126, 127, 41 429, SoOf 503, S17 

51b 

..... 411.503,636 

-- 513 

357 


99 


Linoleic acid 64, 1 10, 202, 268, 307, 310, 311, 
319, 354, 386,392,435,437, 
691, 692, 696, 698, 702, 705 
Linolenic acid 103, 268, 311,322, 352, 388, 


392. 417, 587. 705 
Linolic acid 285, 3 19, 352, 388, 41 7, 437, 587 


Linseed oil — . . 4^7,420 

Lippia oils ...... 702 

Liqueur anisette — 220 

Liquor adrenaline hydrochloride .. 26 


Liquor adrenaline tartrate — 

Litharge 

Liver extract 

Lobeline 

Loffein — 

Loganin 

Longifolene 

Loturidine 

Loturine 

Luffein 

Luffin 

Lupeol 
Lupulin 
Lutein 
Luvangetin 
Luxine .. .. 

Lycaconitine 

Lycorine 


26 

532 

26 

54b 

355 
248 
224 
413 
413 
546 
513 
693, b95 
558 

5to 

35b 
263 
.- 58 

b95 


Macassar sandalwood oil 

Magnesia 
Magnesii disilicas 
Magnesium carbonate 
Magnesium oxide 
Magnesium sulphate 
Malanthin 
Malic acid 

Malic dehydrogenases 
Maltose 

Mandra-gorine -••• 

Manganese 

Mannite 

Mannitol 

Margosa oil 

Margosates 

Margosic acid 

Margosin 

Margosine 

Margosopicrin 

Marmelosin 

Marmesin 

Marmin 

Meconic acid -- - 

Meconidinc 


242 

24, 532, 533 
..... 532 

26 
26 

.... 26, 120 
..... 691 


241, 310, 530 
502 
354.357 
_.... 547 

253, 337 , 391 
186, 319 

705 

3bo 
3b2 
360, 3 bi 
3bi 
3bO 
3bl 

_ 268 

2b8 
_ 2b8 

208,215 

..... 208 
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Meconin 



208 

Mucins 


410 

Meconoisin 

...... 


208 

Mucunadine 

. 

-- 515 

Melanin 



....„ 

394 

Mucunine 

. 

S15 

Melanthigenin 


....- 

516 

Munetone 

. 

703 

Melanthin 

.... 



516 

Muscarine 

. 

-- 73.657 

Melissyl alcohol 

...... 



307 

Musk ambrette 


635.636 

Melodin 


...... 

699 

Musk ketone 

.. 

635.636 

Melodinidin 

, ■ 

-.... 

699 

Muskone 

.. 

..... 466 

Menthol 33. 170, 197. 198, 199. 

Musk xylol 

.. 

...... 636 


514,699.701, 702 

Musk xylene 

- 

— 63s 

Menthone 


199, 200, 701 

Myrcene 

.. 

..... 286 

Menthyl acetate 



198.701 

Myricitrin 


..... 515 

Mepacrine 




120 

Myricyl alcohol 


698 

Mercury ..... 

».... 



532 

Myristic acid 

202,317, 321, 354, 388,435 

Meta-cresol 





97 

Myristicin 

... 

202 

Metlioxy cinchonine 

...... 



1 18 




/>-Methoxy“phenylacetone 




220 

Napthaquinone 

...... 

545 

2-Methoxy pulvinic acid methyl ester 

646 

j3-Naphthol 

... 

100 

Methoxy salicylic aldelyde 

— 

432 

Narceine 


209 

Methyl alcohol 

...... 

M.... 

319 

Narcissi ne 

.... 

545 

19-Methyl-allo-yohimbine 


...... 

704 

Narcophine 

... 

215 

Methyl arecaidine 

...... 



281 

Narcotine 204, 208, 209, 210, 212, 213, 214, 215 

Methylchavicol — 




220 

Narcgamiiie 


230 

Methyl cinnamate 


S16, 517 

Nar ingin 

.... 

..... 500 

y-Methyl-ephedrine 

».... 


147 

Natin 


304 

Methyl eugenol 



S17 

Neem acid A 


__ 361 

Methyl-heptenone 



517 

Neem acid B 

... 

361 

Methyl ionone 

...... 


636 

Neem acid C 


361 

Methyl mercaptan 

...... 

.. 

522 

Neem acid D 


361 

Methyl paracumarin acetate 


510 

Neem oil 


360, 361, 363 

Mcthylpelletierine 

-.... 

.. 

522 

Neemola 


361 

Methyl-phloroglucin 

...... 

— 

359 

Neoajmaline 

- 

398,399 

Methylphloroglucinol 



— 

651 

Ncogermbudine 


706 

o-Methylpsychotrine 




232 

Neoglabrin 

- 

_ 388 

Methyl-salicylate 

179, 180, 181, 529 

Neopine 


208,209 

19-Methyl-a-yohimbine 




704 

Neoprotoveratrine 

706 

Mint 


....» 

199 

Neoquassin 


218 

Mint oil 




199 

Neriifolin 


694 

Mono- and di-chrysanthemum acids 

no 

Nerioderin 


515,569 

Mono-euonosteryl 


.... 

174 

Neriodorin 


515.569 

Monohydroxy-oleic acid 

...... 



43S 

Nerolin 


636 

Monomethyl ether 

....« 


651 

Neurotoxin 


.... 475 

Montagnetol 

».... 


643 

Ngai camphor 


123 

Moodooga oil 

....- 


302 

Niacin 


310 

Morellin — 



509 

Nicotianine 


_ 679 

Morin — 


MM 

496 

Nicotinamide 

«.« — 

27 

Morindin 


MM 

514 

Nicotine 

40, 64, 281, 575, 580, 679, 700 

Moringa oil 


— 

366 

Nicotinic acid 

..... 

27,63, 529 

Morphia — . 



19 

Nikethamide 

.... 

27 

Morphine 40, 46, 73i 

po, 166, 204, 206, 208, 

Nimbicetin 

..... 

361 

200, 210. 212, 213, 215, 283 

Nimbidin 

... «« 

361,362 

Mosaic gold 

.... 

...... 

533 

Nimbidinic acid 


362 

Moslene ...» 

..M 


94 

Nimbidol 

.... 

_ 362 

Mowrin — 



357 

Nimbin 

— 

361,362 
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Nimbinin 

361 

Nimbosterin 

361 

Nimbosterol 

361, 362 

Nodakenetin 

..... 268 

Nonakosane 

361 

o-w-Nonylharmol 

369 

Normal saline 

25 

Nor-stictic acid 

- 704 

Nor-strictic acid — 

644 

Nucleic acid 

366 

Nukagenin 

• 518 

Nukain 

S18 

Numbinin 

362 

Nutacine 

268 

Nyctanthin 

312, 516 

Ocimene 

503 

Odollin ... . 

317 

Odorin 

- 516 

Oil of ambrette seeds 

617 

Oil of bergamot ...... 

620 

Oil of chenopodium 

100, 105 

Oil of cubeb 

225 

Oil of gaultheria 

180,181 

Oil of ginger 

257,615 

Oil of lavender ...... 

411,620 

Oil of nutmegs 

.. . 201, 202 

Oil of sweet birch 

180 

Oil of taragon 

71 

Oil of wintergreen 

180, 18 r 

Oleic acid 64, no, 202, 264, 285, 301, 307, 

310, 317. 319. 322. 329. 352, 354, 

360, 361, 362, 386, 388, 3q8, 417, 

435. 437. 438. 587. 691. 6g2, 693, 

6g8, 702, 705 

Olein 

357.466 

Oleo-dipalmitin 

361 

Oleopalmitstearin ...... 

361 

Oleum amygdalae 

33 

Oleum anise 

33 

Oleum cadinum 

33 

Oleum chenopodii 

33 

Oleum limonis 

33 

Oleum menthae piperilae 

33. 197 

Oleum terebinthinae 

33 

Olive oil 

...... 64,419,685 

Ophelic acid 

250 

Orchinol 

643 

Oridine 

S18 

Oroxylin 

S18 

Orris oil 

617 

Orsellinic acid erythrityl 

ester 643 

Oryzyanin 

S18 

Osyritin 

589 


Otto of rose 


238, 240 

Ouabain 

.... 

246, 247, 426 

Oxalic acid 

339. 359. 526, 530, 548, 560 

Oxide of iron 

... 

532, 533 

Oxycanthine 

Oxymethyl antliraquinones 

290 

499. 557. 560 

Palmarosa oil 


622, 632 

Palmitic acid 

64, 110, 268, 285, 3or, 307, 

Palmitin .... 

310,311,317,319,321,329, 
351 . 352, 354 . 357 . 361, 362, 
388, 417, 435, 437, 587, 6g6, 
698, 699, 705 
2 . 57,357 

Palmatine 


293, 413, 424 

Palmatine diyydrocoryclaline 

2go 

Palmitodiolcin 


361 

Paniculatinc 

... . ...... 

314 

Pantopon 

...... 

215 

Papain ...... 

. 

309,310 

Papaveramine 

„ „ 

208 

Papaverine 



208,209 

Para-aminosalicylic acid 

- . 27, 187 

Para-buxine 

... 

544 

Paraffin hydrocarbon C2j)ll60 

86 

Patchouli oil 

...... 

622 

Pectin 



235 . 429. 694 

Pedicel lin 



333 

Pedicin 

.. . 

333 

Pedicinin 


333 

Peganine 


.368 

Peganum 

.... 

368, 370 

Pegarine 


.. . 

Pellcticrine 


522 

Pellitorinc 


494 

Pelosine 



320 

Penicillin 



27, 41, 272, 653 

Pennyroyal oil 

— 

200 

Pentadigalloyl-glucose 

522 

Pentatriacontane 



337 

Pentoses 


495 

Peppermint oil 

...... 33. 197, 198, 199, 699, 702 

Pepsin 

— 

309. 

Petitgrain oil 


500 

Petroleum 

— 

30 

Pharbitin 

— 

546 

Phaseolunalin 



546 

Phellandrene 

94, 126, 167, 170, 171, 403 

a- and 5-PhelIandrene 

94 

a-d-Phellandrene 


269 

^-Phellandrene 


257,411 

d-a-Phellandrene 



125 

d-a-Phellandrene 


1- 217 

a-Phellandrene 

— 

217 
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Phenanthrene-quinone 


.... 646 

Potassium aurocyanide 


463 

Phenol 


..... 

97 

Potassium bicarbonate 


26 

Phenyl-ethyl alcohol 

..... 

636 

Potassium binoxalate 


Sbo 

Phlobaphencs 

M.... 


260 

Potassium bromide 


26 

Phlobatannin 



126 

Potassium carbonate 


398 

Phloroglucinol 


...... 

— 651 

Potassium chloride 


270,330,698 

Phosphoric acid 




26,337.458,459 

Potassium citrate 

...... 

26 

Phosphorus 


.... 

26, 532 

Potassium nitrate 279,298,300,330,404, 

Phyllanthin 



- 519 



410,437.683 

Physcion 





644 

Potassium permanganate 

...... 

26 

Phytol 


..... 

337 

Potassium sulphate 

„... 

701 

Phytosterin 





202 

Premnine 



389,390,521 

Phytosterol 



307.314,437.691 

Pristimerin 


390 

Phytosterolin 


..... 

129, 426 

Protocatechuic acid 

...... 

110,494 

Picrasmin 



_ 218 

d-Protolichcsterinic acid 



703 

Picropodophyllin 




227 

Protopine 



283,694 

Picrotoxin 

...... 

..... 

4ii544 

Prousinol 



412 

Pilocarpine 

...... 

— ... 

157 

Prunasetin 

...... 

... 521 

Pimaric acid 


...... 

224 

Prurienidine 

..... 

702 

Pinene 

126, 127, 170, 263, 328, 545 

Prurieninine 

...... 

702 

tf-Pinene 


94. 123, 124, 19S, 500 

Pscudaconitine 

..... 

56,57.58,59,60 

d-Pinene 

— 



275,378 

Pseudo-ephedrine 44, 145, 148, 151, 154, 157, 

d-a-Pinene 

...... 

.... 

503,517 



158, 159, 160 

/-o-Pinene 

....« 

...... 

— 556 

d-Pseudo-ephedrine 

..... 

..... 147 

/-Pinene 


.... 

378.411 

dy-Pseudo-ephedrine 



147 

Pine oil 




1 10, 220 

y-Pseudo-ephedrinc 



..... 147 

Pinsatric acid 


«... 

..... 646 

wor-d-Pseudo-ephedrine 

..... 

147 

Piperidine 


...... 

..... 520 

Pseudomorphine ...... 

...... 

208,209 

Piperine 

M.... 

...... 

..... 520 

Pseudopapaverine 



208 

Piperitone 

...... 

94> 97» 167, 170, 200 

Psuedo-pelletierine 

..... 

522 

/-Piperitone oxide 

..... 

702 

Pseudo-santonin ..... 

...... 

..... 69 

Piscidic acid 

M.-. 



704 

Pseudostrychnine 



248 

Plumbagin 

....M 



386, 387 

Psoralen 

..... 

392 

Plumbi carbonas 


.... 

_ 532 

Psoralidin 

.... 

..... 392 

Plumbi oxidum 

...... 

..... 

532 

Psoromic acid 

..... 

.... 646 

Plumbi oxidum 

rubrum 


-- 532 

Psychotrine 

...... 

232 

Plumbum 


.... 

.... 532 

Pterygospermin ..... 

...... 

702 

Plumeric acid 




.... 569 

Puddumetin .... 

..... 

521 

Plumicrid 



- 569 

Pulegone 



200 

Podophyllic acid 


..... 

227 

Punarnavine 



298, 300, 528 

Podophyllin 



226, 227, 228 

Purpurea glycosides A, 

B 

136, w 

Podophyllo-resin 


.... 

... 228 

Pyrcthrins 106, 107, 108, 109, 1 lO, 494, 574 

Podophyllotoxin 


9, 226, 227, 228, 229 

Pyridoxinc 



63 

Polymyrcene 



.... 

.... 286 

Pyrocatechol tannins 

.... 

421 

Pongamia oil 



_ 388 

Pyrocatechnic acid 

...» 

319 

Pongamin 

— 

.... 

.... 388 

Pyromucic acid .... 


.... 319 

Pongamol 

..... 

..... 

... 388 

Pyrrolidine 



504,556 

Populnctin 



- 527 

Pyruvic acid 

MM.. 

..... 319 

Populnin 

..... 


— 527 




Porphyroxine 


..... 

208 

Quassin 


218 

Potash carbonate impure 


532 

Quercetin 


329,336 

Potasii carbonas 

— 


~ S32 

Quercitol 


337.367 

Potasii nitras 

..... 


-- 532 

Quillozic acid 


- 396 

Potassium acetate 


26 

Quixiazolone 


^ 332 
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Quinetum ...... ...... ii7»n9 

Quinic acid .-... 117 

Quinidine 112, 117, 119, 120, 703 

Quinine 9, 19» 24, fi6, 29, 53, 112, 113, 115, 
I 16, I I 7, 118, TI9, 120, 214, 277 y 
278,294, 295, 362, 429,436 

Quinine hydrochloride — iiQ 

Quininum -.... 119 


Racemic acid 
Randia fat 
Randia red 
Randia saponin .. .. 
Randia tannic acid 
Randic acid 
Raunescine 
Rauwolfine 
Rauwolfinine 
Rauwolscine 
Rescinnamine 


530 
396 
396 
395, 396 
396 
396 

704 
398 
398 

396, 397 

705 


Reserpine 

398, 309. 705 

Resitosterol 

388 

Resitosterol glycoside 

3«8 

Rhamnose 

252 

Rhaponticin 

235 

Rhein 

235 

Rheinolic acid 

235 

Rheonigriii 

235 

Rhodinol 

636 

Riboflavine 

310,654 

Ricin 

237, 238 

Ricinine 

237 

Ricinoleate of glycerol 

237 

Roccellic acid 

643 

Rose oil 

240, 626, 627 

Roseopurpurin 

(HS 

Rosha grass oil — 

632 

Rosin oil 

224 

Rosin spirit 

224 

Rotenoides 

576 

Rotenone 

57<J. 587, 589. 704 

Rottlerin 

359 

Rubellin 

252 

Rutin 

.. 9. 516, S29, 557 

Sabinene 

326, 5,7 

d-Sabinene 

510 

Saccharine 

*9 

Saccharose 

357 

Saccharum lactis 

538 

Safrole 

202 

Sakuranetin 

521 

Salazinic acid 

644, 645, 703 

Salicylic acid 

180, 512, 521 


Sal resin 
Sandalwood oil 


Santalol 

a- and ^-Santalol 
Sanlalone 

Santalyl acetate 

Santenone 

Santonin 26, 


Saponin 

Sarmentogenin 

Sarothamine 

Sarpagine 

Safsapic acid 

Sarsapogenin 

Sarsaponin 

San ssu fine . . 

Scillaren A and B 

Scillaridin A 

Scillaroside 

Scopolamine 

Scyllitol 

Sedanolide 

Sedanonic acid 

Sckikaic acid 

Semecarpol . . 

Semnirol 

Senccionine 

Scneciphylline 

Senegin 

Senegon 

Senfol 

Sennosides, A and B 
Serpentine 
Serpentinine 
Sesame oil . • 

Sesquiterpene alcohol 

Sesquiterpenes 

Shark liver oil . 

Silicate of alumina 

Silicate of lime . 

Silicate of magnesia 

Silicon 

Silicum 

Silver 

Silver caseinates 

Silver proteinates 

Sinigrin 

Sitosterol 

j3-Sitosterol 

Sitosterol d-glucoside 

Skatol 

Skimmianine 


629 

242, 244, 245, 246, 622, 
628, 635 

. ... 243, 245, 63s 

243 

243 

246 

243 

33, 35, 49, 65, 66, 67, 68, 

C9, 70, 100, 105, 302 

40, 4L 43, 44, 547, 555 
C96 

545 

704 

188 

188 

188 

. . 404, 405, 407 

252 


252 

252 

134 

706 

495 

495 

644, 704 
408 
437 
695, 698 
695, 698 
547 
547 

. . 498 

46, 99 
398, 399, 532 
398, 399 
52,284,410 
510 

86,170, 545,611,691 
26 

532, 533 
533 
533 
533 

.... 533 

531 

.... 455 

455 
310,498 
188,351,352. 386 
691,692, 695,698 
188 
636 
411 
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Skimmia oil 

..... 411 

Sucrose 

502 

Slaked lime 

...... 531 

Sulphacetamide ... 

27 

Soamin 

- 445 

Sulphadiazine 

27 

Soda carbonas impura 

531. 533 

Sulphapyridine 

27 

Sodii chloridum ...... 

533 

Sulpharsphenamine 

27 

Sodii fluosilicas 

533 

Sulphathiazole 

27 

Sodium acetate -.... 

26 

Sulphonamides 

46 

Sodium benzoate 

79 

Sulphur 304, 360, 362, 533, 685, 686, 694 

Sodium chloride 

26 

Superbine 

509 

Sodium citrate 

26 

Swertiamarin 

250 

Sodium curcuminate 

696 

Swertic acid 

250 

Solanidine 

525,548 

Swietenosc 

- 70s 

Solanidine-S 

Solanine 

- 525 

44, 525, 548 

Tannic acid 

313, 396, 498, 683 

Solanine-S 

525 

Tannin 

..... 492 

Somnine 

707 

Tartaric acid 

319,337,530,560 

Somniferine 

437, 707 

Tasmanol 

167 

Somniferinine 

707 

Taxicatin 

527,589 

Somnirol 

..... 437 

Taxine 

526, 527 

Somnitol 

437 

Taxinine 

526 

Sowa fruit oil 

216, 217 

Tazeltine 

547 

Sowa oil 

217 

Teloschistin 

644,645 

Sparteine 

545 

Teph rosin 

582, 589, 706 

Spermaceti 

535 

Terebene 

224 

Sphaeranthine 

..... 525 

Terpene alcohol 

403 

Stachydrine 

no 

i-Terpeneol 

378 

Stannic sulphidum 

.... 533 

a-Terpinene 

94, 104, 691 

Stannoxyl 

..... 445 

Terpineol 143, 167, 170, 195, 243, 636 

Stannum 

533 

Terpinolene 

517 

Star anise oil 

220, 221 

Terpinyl acetate 

143 

Stearic acid 268,285,310,311,319,329, 

Tetra-cosanol 

314 

339,351, 352,354, 357,360, 

Tetracyclic terpene 

307 

361, 362, 388, 392, 435, 437, 

Tetradecoic acid ...... 

361 

692, 696, 698, 702, 705 

d/-T etrahydrocoptisine 

C94 

Stearin 

237 

T etrahydrohar mine 

369 

Stearodiolein 

361 

Tetrahydronorharmine 

369 

Sterioid hormone 

696 

Tclrahydropalmitine 

413 

Steroids 

-.... 696 

Thalictrine 

_ 424 

Steroid sapogenins 

696 

Thebaine 

208, 209 

Sterol __ 3*4,435,695,698,699 

Theine 

^ ^ &3 

Sterol glycoside 

...« 698 

Theobromine 

80, 83 

Sterolin 

..... 388 

Thevetidine 

425 

Stictic acids 

64s 

Thevetin 

425,426,694 

Stigmasterol 

188,307,43s 

Thevetine 

426 

Stiotic acid 

646 

Thevotoxin 

426 

Storax 

19,33 

Thiamine 

310 

Streptomycin 

...... 27,41 

Thujone 

69, 71 

Strophanthin 

346, 247, 252 

Thujyl alcohol ...... 

71 

^-Strophanthin 

_ 247 

Thyme camphor ...... 

94 

Strophanthin-w 

..... 247 

Thymene 

... 94 

Strychnicine 

.... 249 

Thyme oil 

94 

Strychnine 26, 40, 42 247, 248, 249, 589 

Thymol 

33.93,94,95.96.97. 

Stypticin 

214 


100, 170, 216, 580 

Succinic dehydrogenase 

502 

Tigonin 

__ 141,696 
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Todaline 429, 706 

Todalinine - 429 

Toluresinotannol ..... 286 

Tolylmethyl carbinol ..... 326 

Totaquina ..... ...... ..... n; 

Totaquine 117,120 

Toxalbiitnin .... ..... ..... 41,499 

Transvaalin ....„ .... 252 

Trichodesmine ...... ..... C95 

Trigonelline 87, 247, 528, 529 

Trilaurin «.... ...... ..... 264 

Trinitrobutyl toluol ...... .... 468 

Triolein ...... ».... 264 

T rioxy-methyl-anthraquinone ...... 98 

Triricinolein ...... -.... 237 

Triterpinoid carboxylic acid .... 378 

Tritopine ...... ...... 208 

Tropacocaine ...... 161 

True anise oil ...... 220,221 

Truxilline 163 

tt-Truxilline ...... ~... 161 

/ 3 -Truxilline ...... ...... «.... 161 

d-Tubocurarine chloride ...... 695 

Turpentine oil 220,221,222,223,224,622,628 
Turpetliin ...... ...... 194, 5^7 

a-Turpinene ...... .. .. loi 

Tylophorine ...... 230,432,549 

Tylophorinine 230, 432, 549 

Tyrosin ...... ...... ...~. 508 


Vicianin ...... 549 

Vitexin 707 

Vincarosline -.... 546 

Vincetoxin ..... S4S. S84 

Violaquercitrin ~ .. 529 

Violaxanthin 310 

Violin .... .... 689 

Viscoside acid ...... ...... 321 

Viscosin «... .... . .. 322 

Vitamin A ... .... 26 

Vitamins A and D ... . 64 

Vitamin Be .. . 63 

Vitamins B and C .... ...... 63 

Vitamins Bi and B2 .. .. ...... 63 

Vitamin C .. . .... .. . 241 

Vitamin E .... 63 

Vitamin P . .... .... 241 

Vitamins . ... ...... 25 

Vitexin ... .... 706 

Vomicine . . 248 

Wedelolactone ...... . .. .. .. 697 

West-Indian sandalwood oil 242 

Withananine - .. 707 

Withananinine ... .... ... 707 

Withanic acid .... .... 437 

Withanine ...- ...... 707 

Withaniol .. .. ..... 437 

Worm-wood oil .... ....- 7Lbi5 


Umbellatine 

291, 292 

Umbelliferone 

268,332,411 

Urease 

261 

Urea stibamine ..... 

27 

Urushiol 

523, 560 

Uscharin 

— 307 

Usnic acid 

644, 64s. 646, 704 

Vakerin 

— 693 

Valeraldehyde 

— 167 

Valerianic aldehyde 

__ 171 

Vanillm — 

172, 257 286, 636 

Vasicine 

„ 265,266 

Veratetrine 

™ — 706 

Vemolic acid 

_ — 435 

Vernonine — 

„ - 434 

Vetigenin _ 

_ 426 

Vetiverol 

— — 635 


Xanthostrumanin ...... 43® 

Xantliotoxin ...... 35 b 

Xanthyletin ...... -... ... 35b 

Xylose ...... b97 

Yara yara ...... b36 

Yeast trypsin ...» ..... - 302 

Yobyrine ...... -.. - 3 b 9 

Yohimbine 39b, 705 

6-Yohimbine ~... .. .* • •• 704 

3-^/)f-a-Yohimbine -.... 705 

Zeaxanthin ...... • •• 3^0 

Zinc *'•** 

Zinci carbonas ..... - -- S 33 

Zinci oxidum .... 533 

Zingerone ^57 

Zingiberene 
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Abelmoschus esculentus 

66o, 676 

Aconitum laciniatum 

55.56,57,59,60 

Abies webbiana 

600, 660, 687 

Aconitum leucanthum 

55 

Abroma 

. - 492 

Aconitum luridum 

55.58 

Abroma augusta 

49,239,260,492,555, 

Aconitum lycoctonum 

54,58,59 


660,691 

Aconitum muitifidum 

54 

Abrus 

.....41,492 

Aconitum nai^llus 18,53,54,55,56,58,59, 

Abrus precatorius 260, 492, 565, 567, 595, 


60.61,493 


600, 603, 607, 660 

Aconitum naviculare 

55 

Abulilon 

• 492 

Aconitum palmatum 

53 , 55,59 

Abutilon hirtum ..... 

595 

Aconitum rigidum 

54 

Abutilon indicum 

492,595,603,661 

Aconitum rotundifolium 

54,55 

Abutilon Ihcophrastii 

595, 603 

Aconitum soongaricum 

55 

Acacia 

454, 492 

Aconitum spicatum 

55,56,57,59,60 

Acacia arabica 

49,492,595,603,(161 

Aconitum violaceum 

■ 55*57 

Acacia berlandieri 

691 

Acorus 

493 

Acacia catechu 49, 49^, 595. 60J. 

Acorus calamus 262, 263, 493, 576, 603, 607, 

Acacia concinna ..... 

492, 607 

609,639,662,667,691 

Acacia farnesiana 

460, 492, 607, 616 

Acorus gramineus 

576 

Acacia ferruginea 

603 

Acridotheres ginginianus 

-- 533 

Acacia pennata 

583,607 

Acronychia pedunculala ..... 

583 

Acacia Senegal 

... 492 

Actaea spicata .... 

543.607 

Acacia suma 

..... 492 

Actiniopteris 

493 

Acalypha fruticosa 

.... 492 

Actiniopteris dichotoma ... 

493,647,648 

Acalypha indica .... 

- 49,595,607,661 

Actinodaphne hookeri 

263 

Acanthaceae 264, 278, 296, 353, 493, 495, 

Adansonia 

..... 493 


511,519,523 

Adansonia digitata 

493.603 

Acanthus ilicifolius 

607 

Adenia palmata 

543, 595 

Achatina fulica 

.... 533 

Adenia wightiana 

543 

Achillea millefolium 

- 593,640,661 

Adhatoda 

266,493 

Achillea moschata 

.... 466 

Adhatoda vasica 377 49 » 264, 265, 266, 493, 

Achyranthes 

.... 493 

593,600,603,607,662,691 

Adiyranthes aspera 

..... 493,607,609 

Adiantum 

540^647 

Acipenser huso 

.... 533 

Adiantum aethiopicum 

- 647 

Acocanthera ouabaio 

246 

Adiantum capillus-veneris 

648,662 

Acocanthera schimperi 

246 

Adiantum caudatum 

595.648 

Aconitum 

.... 493 

Adiantum emarginatum 

- 647 

Aconitum balfourii 

- 55,56.58,59,60 

Adiantum fiabellulatum 

_ 648 

Aconitum chasmanthum 

49,53.55,56,58, 

Adiantum lunulatum 

493,603,645 


59,60,61 

Adiantam pedatum 

„ 648 

Aconitum deinorrhizum 

55.56,58,59,60,61 

Adiantum venustum 

609,648 

Aconitum dissectum 

55 

Adina cordifolia ..... 

576,595.603 

Aconitum falconer! 

55 

Adonis 

43 

Aconitum ferox 54. 55, 56, 57. 5^. 59. 60, 61, 

Adonis aestivalis .... 

543 


602, 607,609 

Adonis chrysocyanthus 

543 

Aconitum heterophylloides 55 

Adoxa moschatellina 

466 

Aconitum heterophyllum 53 , S 4 i S 5 i 56 , S8 . 39 

Aegithina tiphia .... 

- 535 


60,493,607,609 

Aegle 

- 493 

Aconitum hookeri 

55 

Aegle marmelos 49,267,268,450,493,594* 

Aconitum jaduar 

... 55 

600,603,607,640,662 
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Aesculus hippocastanum 

593 

Alpinia officinarum 

49, 494 

Agama agilis 

533 

Alstonia 

494 

Aganosma dichotoma 

595 

Alstonia constricta 

276, 277 

Agaricus campestris 

653, 655. 658 

Alstonia scholaris i8, 37, 49, 276, 277, 494, 

Agaricus ostreatus 

O03 


595, (103, 607, 009 

Agave 

kgb 

Alternanlhera sessilis 

Ck )7 

Agave americana 

577, 595 

Allcrnaria solani 

702 

Ageratum 

76 

Althaea officinalis 

18, ()07 

Ageralum conyzoides 

603 

Althaea rosea 

()03, 607 

Aglaia odoratissima 

595,691 

Altingia 

494 

Agrotis flammetra 

-... 75,77 

Altiiigia excelsa . .. 

494. 595 

Ailanthus 

493 

Amanita muscaria 

057 

Ailanthus altissima 

543, 555.003 

Amanita panthciiaua 

<157 

Ailanthus excelsa 

493,595,903 

Amanita phalloidcs 

657 

Ailantlius malabarica 

603, ()07, 691 

Amaranthus caudatiis 

593 

Alangiaceae 

493 

Amaraiitlms gaiigeticus 

. . 603 

Alaiigium 

493 

Amaranthus i)olygamiis 

4-11 

Alangium lamarckii 270,271 

, 493, 600, 607, 

Amaranthus spinosiis 

()07 


662 

Amaranthus tricolor 

(>03 

Alangium salviifolium 

600,662 

Amaranthus viridis 

607, ()09 

Albizzia 

493 

Amaryllidaccae 

503 


Albizzia chinensis •••• 5^3 

Albizzia julibrissin boo 

Albizzia lebbeck 493, 595, boo, 603, bo;, 609 


Albizzia odoratissima 
Albizzia procera — 

Albizzia stipulata 

Alectoris graea ...... 

Algae 

Alhagi -.... 

Alhagi camelorum 
Alhagi pseudalhagi 
Allamaiida cathartica 
Allium ...... 

Allium cepa 
Allium porrum ...... 


493 

583 

114,5^3 

533 

539 

493 
595 

493, 595 
543 

494 

494, 600, 609, 962 
..... 593 


Allium sativum 49, 271, 494. boo, 607, ^2 
Allium schoenoprasum ...... -- boo 

Alnus nepalensis ...... 

Alocasia indica ...... ^ 

Alocasia macrorrhiza . - 543, b09 

Alocasia montana - • •• 

Alocasia odora ^... — — 

Aloe -- *"■** 

• 62 
Aloe abyssinica 

Aloe barbadensis 49, bi, 494, 5bb, 5b7 

Aloe indica — — 

Aloe officinalis — — — J 

• 02 

Aloe succotnna — •• • — 

Aloe variegata 

Aloe vera - - 6,. 62, 595 

Aloe vulgaris 

Alpinia — — 49,494 

Alpinia galanga ^74, ^75, 494, boo 

100 


Amito ostreatus .. . 

Ammannia bacxifcra 
Ammannia scnegalensis 
Ammi majns 
Ammi visnaga 
Amomum .. • 

Amomum aromaticum 
Amomum subiilatum 144 

Amomum xantbioides 

Amorphophallus 

Amorphophallus campauulatus 

Amorphophallus lyratus 

Amorphophallus sylvaticus 
Anabacna • •• 

Anabas scandcns . .. 
Anacardiaccac 44, 377 


543 
543 
9 
H,9 
144, 494 
144 

144, 494, b07, 609 
603 
494 

Lus 494, 543 
543 

543 

539 

533 


Anacardium occidcntalc 
Anacyclus 

Anacyclus pyrethrum 
Anagallis arvcnsis 
Anamirta 

Anamirta cocculus 
Ananas comosus .... 
Ananas sativus 
Anas moschata ~ 
Andrachne cordifolia 
Andrographis 
Andrographis paniculata 

Andropogon citratus 
Andropogoneae 
Andropogon gidarba 


44. 377, 407, 498, 513, 

520, 523, 524, 525 

555,577,907 

494 

494 

...... 583 

494 

41,494, 577,907 
5b7, 994 

597,593,994 

46s 

577 

495 

ta 37,49,278,495, 

603,664 
964, 672 
629 
629 
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Andropogon intermedius 

613 

Argemone maritima 

543 

Andropogon kuntzeanus 

630 

Argemone mexicana 

283,292,495,543, 

Andropogon muricatus 

607, 609, 672 


595,664 

Andropogon schoenanthus 

607, 609, 629 

Argemone vulgaris 

543 

Aneilema scapiflorum 

607 

Argyreia 

_ 495 

Atiemonc obtusiloba 

— 543 

Argyreia speciosa 

495, 595 

Anethum graveolens 

49.639,692 

Arisaema speciosum 

555,577 

Anethum sowa 

...... 49, 216, 664, 692 

Arisaema tortuosum 

555, 577 

Angelica glauca 

640 

Aristolochia 

.... 49,496 

Anisochilus 

..... 495 

Aristolochia bracteata 

496.567,577,664 

Anisochilus carnosus 

495.693 

Aristolochiaceae ...... 

284,285,301,496 

Anisomeles malabarica 

607, 609 

Aristolochia indica 

49,284,285,301,496, 

Annonaceae 

520 


567, 607, Oio 

Annona muricata 

O03 

Aristolochia longa 

607 

Annona reticulata 

577,603 

Aristolochia serpentaria 

607 

Annona squamosa 

— 567, 577 

Arlus arius 

534 

Anodendron paniculatum 

230 

Aroideae 

230 

Anogeissus 

- - 495 

Artabotrys suaveoleiis 

602 

Anogeissus latifolia 

18,495,595,607,609 

Artemisia 

11,16. 35, 123,496 

Anonaceae 

- 44 

Artemisia absinthium 

67, 71, 572, 577, 

Anser indicus 

- 534 


595, 615 

Anthemis cotula ...... 

- 555 

Artemisia amygdalina 

640 

Anthemis nobilis -.... 

640, 664 

Artemisia brevi folia 

16, 65, 66 

Anthocephalus 

- - 495 

Artemisia campestris 

67 

Anthocephalus cadamba 

— 495, 603, 607 

Artemisia cina ...... 

35, 66, 69 

Anthocephalus indicus 

495,603 

Artemisia dracunculus 

_. 71,640 

Antiaris toxicaria 

279,280,543,603 

Artemisia gallica ...... 

66 

Antidesma bunias 

.... ^ ..... 607 

Artemisia grata 

640 

Antilope cervicapra 

.... 534 

Artemisia kurrmensis 

66 

Antilope dorcas 

465 

Artemisia laciniata 

640 

Apama siliquosa ..... 

301 

Artemisia lerchcana 

66 

Apama tomentosa 

583 

Artemisia maritima 

35,49,65,66.67,68, 

Aphanizomenon flos-aquae ..... 539 


69, 496, 607, 610 

Apis mellifera .... 

- 534 

Artemisia pallens 

71 

Apium — 

™ 495 

Artemisia parviflora 

640 

Apium graveolens 

495, 555, 567, 595 

Artemisia pauciflora 

66 

Apocynaceae 40, 44, 246, 276, 316, 342, 

Artemisia sacrorum 

71 

351.396,397.425.494, 

Artemisia salsoloides 

67 


511, SIS, 522, S30 

Artemisia santonica 

49 

Aquilaria 

„ __ 495 

Artemisia siversiana 

..... 71. 595 

Aquilaria agallocha 

495.595.607,609 

Artemisia vulgaris 67,72,496,567,607,610 

Aquilegia 

43 

Arthrocnemum indicum 

607, 610 

Aquilegia vulgaris 

543. 593 

Artocarpus 

™ — 496 

Aquus asinus 

534 

Artocarpus heterophyllus ...... 496> 595 

Araceae 

44,262,493.494,524 

Artocarpus integrifolia 

595,607,610 

Arachis hypogaea 

18,49,63 

Artocarpus lakoocha 

454 

Archangclica officinalis 

640 

Ascaris 

105 

Areca 

282,376,495 

Ascaris lineata 

no 

Areca catechu 18, 49, 280, 281, 543, 567, 

607,609,664 

Asclepiadaceae 44, 187, 230, 305, 330, 333, 

336,431,500,504,510, 

Areca mexicana 

- - 49 S 


512, 514, S18 

Aredeola grayii .... 

.... 534 

Asclepias curassavica 

— 230,504,600 

Arenga obtusifolia 

-584 

Asparagus 

496. sss 

Argmone ^ 

.... 495 

Asparagus adscendens 

496,603,664,671 
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Asparagus gonocladus 595 

Asparagus officinalis 555 

Asparagus racemosus 496, 600, 603, 607, 610 


Asparagus sarmentosus 57,665 

Aspergillus ...... ...... 540 

Aspergillus fumigatus ...... ..... 702 

Aspergillus nigcr .... 702 

Aspidium filix-mas 540 

Aspidium polymorphum ..... 649 

Asplenium adian turn -nigrum 648 

Asplenium ensiforme 647 

Asplenium esculcntum 647 

Asplenium falcatiim .... . . 648 

Asplenium fibratum 647 

Asplenium ruta-muraria .. . ..... 648 

Asplenium trichomancs .. .. 648 

Asteracantha longifolia 353,603,665,676,693 

Aster amcllus 595 

Aster argophylliis 466 

Asteriostigma macrocarpa ..... 415 

Aster trinervius 595 

Astragalus strobili ferns ... 49 

Atalantia monophylla ...... «... 607 

Athene brama .. . 534 

Athyrium filix-femina ....« 649 

Atropa 7-2,496 

Atropa acuminata 16, 49, 72, 75, 76, 77, 

78. 543. 665 

Atropa belladonna 18, 49, 72, 78, 496, 543 

Aucklandia costus .... 402 

A vena fatua ... . . 543 

Avena sativa ... . 543, 593 

Averrhoa carambola .. .. 603 

Azadirachta . - 496 

Azadirachta indica 496, 572, 577, 595, 600, 

665, 678 

Bacillus megatherium — 694 

Bacillus typhosus 369 

Bacopa herba — — 37 

Bacopa monnieri ...... - • • 49, 665 

Balanites ..... •• 496 

Balanites aegyptiaca 496, 595, 603 

Balanites roxburghii 5^4, 603, 607 

Baliospermum 497 

Baliospermum axillare 543, 607, 610 

Baliospermum montanum 497, 543, 595, 665 
Balsamodendron mukul — 285,286,665 

Balsamodendron myrrha — 286,665,670 

Balsamodendron pubescens 668 

Balsamodendron roxburghii 607,610 

Bambusa — — 497 

Bambusa arundinacea 287, 497, 57^, 595, 

607. 610. 665 


Bambusa bambos 

593, 66s 

Barbus sophore 

534 

Barleria courtallica 

595 

Barleria cristata ...... 

607,610 

Barleria prionitis ...... 

595 

Barleria strigosa 

595 

Barringtonia 

- 497 

Barringtonia acutangula 497, 584, 603, 607 

Barringtonia asiatica 

584 

Barringtonia racemosa 

584 

Barringtonia speciosa 

584 

Basella rubra 

603 

Bassia 

- 497 

Bassia latifolia . « 

356, 497. s8o, 595, 6or, 
666, 678 

Bassia longifolia 

357, 580, 595, 607, Oio, 
666, 678 

Bauhinia 

497 

Bauhinia marcostachya 

600 

Bauhinia purpurea 

- 497 

Bauhinia racemosa 

497,595.600,603 

Bauhinia tomentosa 

497, 603, 607, 610 

Begonia rex 

— 543 

Bcnincasa 

497 

Benincasa cerifera 

466, 607 

Benincasa hispida 

497 

Berberidaceae 

226, 289, 497 

Berberis 

49,497,666 

Berberis aristata 18,49,288,289,290,293, 

497, 584, 595 

Berberis asiatica 

289,290,291,294,497, 
595, 607, 610 

Berberis coriacea .. .. 

290 

Berberis floribunda 

290 

Berberis himalaica 

290 

Berberis insignis «... 

291 

Berberis lycium 

291, 595 

Berberis nepalensis 

291 

Berberis umbellata 

291 

Berberis vulgaris - « 

289, 292 

Bergenia 

..... 498 

Bergenia ligulata 

498, 595. 603 

Beta vulgaris 

319 

Betula bhojpattra .«.« 

607 

Betulaceae 

180 

Betula Icnta 

179 

Betula utilis 

595. 640 

Bignoniaceae 

518,526,527 

Bivalve shell 

534 

Bixa Orellana 

__ — 607 

Blepharis cdulis — 

296 

Blumea — 

„ 498 

Blumea balsamifera 

„ Ij23, 498, 595 

Blumea densiflora 

123 
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Blumea eriantha . .. 123 

Blumea lacera ...... 123,602,666 

Blumea malcolmii 123 

Boerhaavia diffusa 297,299,300,607,610,666 

Boerhaavia repens 49,297 

Bombacaceae 493 

Bombax malabaricum 607,610 

Bombys mori 534 

Boraginaceae 466, 5 10, 5 1 7, 528 

Borassus 498 

Borassus flabellifer 498, 666 

Borassus flabelliformis ... . 610, 666 

Bos bubalus 534 

Bos indicus ...... 465 

Bos taurus ...... 534 

Boswellia serrata 595, 603, 607, 610 

Botrychium lunaria 603,649 

Botrychium ternatum 649 

Botrychium virginianum 649 

Bragantia lomentosa 583 

Bragantia wallichii 301,607 

Brassica — 76,498 

Brassica campestris -.... 498,607 

Brassica integrifolia — 49,498 

Brassica juncea — — 49,498,666 

Brucea abyssinica ...... 380 

Brucea amarissima 544, 603 

Brucea sumatrana — 380,603 

Brunella vulgaris — — 693 

Buchanania — 498 

Buchanania lanzan ..... ....» 498 

Buchanania latifolia — — 460 

Bufo mclanosticus — — 537 

Bursera aloexylon — 626 

Burseraceae ...... — 285, 501 

Bursera delpechiana ...... ...... 626 

BuYea ...... ...... 303, 499 

Butea frondosa ...... 18, 37, 50, 301, 303, 

607. 610. 666 

Butea monosperma 50, 301, 499, 596, 

600. 603. 666 

Butea superba ...... ...... 303,607,610 

Buxus sempervirens — — 544 

Caesalpinia — — — 499 

Caesalpinia bonducella 18, 37, 304, 305, 

499. 607. 666 

Caesalpinia crista 499,596,666 

Caesalpinia digyna — — 693 

Caesalpinia jayabo 603 

Caesalpinia nuga .«... — 5^4 

Caesalpinia pulcherrima -- 602 

.Cajanus indicus — — — 607 

Calamus draco ..... — 593 


Calamus rotang 

596, 603, 607, 610 

Calendula 



323 

Callicarpa lanata 



596 

Callicarpa longifoUa 

.... 

™ 584 

Callichrous pabda 



534 

Callitris rhomodboidea 

... . 

613 

Calonyction muricatum 



544,578 

Calophyllum apetalum 



596 

Calophyllum inophyllum 

667,694 

Caloplaca elegans 



64s 

Calotropis 



50 

Calotropis gigaiitea 

50,230,305,306,307, 
308, 555, 565, 567, 596, 
604, 607, 610, 667 

Caltha 

..... 

43 

Caltha palustris ..... 

..... 

— 544 

Calycopteris floribunda 


308, 607, 667 

Cambogia indica 


18 

Camellia sinensis 



50, 79, 667 

Camellia thea 



79 

Camellia theifera 

..... 

79, 593, 667 

Camelus dromodarius 


534 

Campanulaccae 

..... 

44 

Canarium strictum 

...... 

...... 689 

Canavalia virosa 

..... 

..... 544 

Cannabinaceae 

.... 

84,499 

Cannabis 

..... 

89, 499 

Cannabis indica 18,22,84,85,418,499,667 

Cannabis sativa 50, 84, 85, 87, 88, 89, 164, 

499.555. 572. 578,667 

Canscora decussata 

..... 

600 

Cantharellus cibarius 

..... 

..... 655 

Cantharis vcsicatoria 

..... 

..... 472 

Capparidaceac 

321, 500, 502, 509 

Capparis sepiaria 



— 596 

Capparis spinosa 


600 

Capparis zeylanica 



602 

Capra-aegagrus ..... 



535 

Capra ibex 

. — 

465 

Capsicum 

— 

50, 242 

Capsicum annuum 

..... 

50,544,607,667 

Capsicum fastigiatum 



..... 667 

Capsicum frutescens 

... 

50,544,602 

Capsicum minimum 



602, 667 

Carapa moluccensis 

.... 

596, 602, 604 

Carcharodon carcharius 

.... 

534 

Cardiospermum halicacabum 

544,607,610, 

667 

Carex ccrnua 

.... 

.... 544 

Careya 

.... 

499 

Careya arborea 

499,584,596,607,610 

Carica 


m 

Caricaceae 


309.499 

Carica papaya 50, 309, 

310,499,567,596.667 
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Carpotroche brasiliensis 
Carthagena ipecacuanha 
Carthamus tinctorius 
Cariun 

Carum bulbocastanum 

Carum carvi 50 

Carum copticum 5: 


Caryophyllaceae 

Caryophyllus aromaticus 
Cascara 

Cascara sagrada 

Casearia graveolens 
Casearia tomentosa 
Cassia 

Cassia absus 
Cassia acuti folia 
Cassia alata ... 5 

Cassia anguslifolia 50, ( 


41S 

229, 232 

323, 596, 610 
499 

^ ...... 604 

50, 92, 499, 604, 640, 667 
52, 93, 94, 602, 607, 610, 
623,668 


44 

607, 668 


Cassia auriculata 
Cassia fistula 


Cassia lanceolata 

Cassia obovata 
Cassia obtusifolia 
Cassia occidentalis 
Cassia sophera .. 
Cassia tora 499 

Cassytha filiformis 
Casuarina equisetifolia 
Catabrosa aquatica 
Catechu nigrum 
Catla catla 
Ceanothus velutinus 
Cedrela 
Cedrela toona 
Cedrus deodara . ... 
Celastraceae 
Celastrus 

Celastrus paniculatus 
Celastrus senegalensis 
Celsia coromandeliana 
Centella asiatica 


32 

• 584 

584 

... 98,499,613,614 
311,544 

98, 544 

544, 596, 607, 610, 668 
50, 98. 499, 544, 593, 596, 
602, 668, 701 
596, 604, 668 
18, 34, 50, 544, 600, 604, 
607, 610, (m 

668 

98- 544 
499. 596, 600 
499. <»7 
607,610 

499, 596, 600, 604, 607, 610 
578, 604 


604 

593 
18, 460 
534 

432 

499 

311,312,499.604 

499,596,607,610 

173. 313. 500. 567 

500 

313. 500, 567 
607 
604 

50, 351. 544. 604. 668, 
676,654 
596 

596 


Centipeda minima 59^^ 

Centipeda orbicularis -- 59 ^ 

Centratherum anthelminticum 578, 596, 668, 

689 

Cephaelis acuminata 

Cephaelis ipecacuanha ..... 50»229 

Cephalandra indica 314,315,316,607,610,668 
Cera 535 

Cera alba — 535f668 


Cera flava 558 

C eratophyllum dcmersum ... 610 

Cerbera manghas ...... 316, 585 

Cerbera odollam 316,585,694 

Cerbera Ihevetia ... . . .. 069, 688 

Cerevesia lactis 535 

Ceropegia bulbosa .... 500 

Ceropegia tuberosa ... ...... 004 

Cervus dama .... „.... 535 

Cervus elephus 535 

Cervus equinus ... 535 

('cstrum nocturnum .. .. 46(3 

Cetaceum ... ... 535 

Cctraria islaiidica . . 642 

Chacrophyllum villosum .. .. 640 

Chelidonium majus , . . 694 

Chelonia . .... . .. 535 

Chcnopodiaceac 100 

Chenopodium 69, 100, 105, 61 5, 669 

Chenopodium album .. 50,102,103,669 

Chenopodium ambrosioides 50, 100, 544 
Chenopodium anthelminticum 100, 103 

Chenopodium blitum 103 

Chenopodium botrys . .. 102, 544 

Chenopodium murale ...... 103 

Chondrodendron tomentosum .. .. 320 

Chonemorpha mccrophylla .. .. 694 

Chrozophora rottleri .. .. 544 

Chrozophora tinctoria 544 

Chrysanthemum ..... 573 

Chrysanthemum carcum . .. 573 

Chrysanthemum cincrariaefolium 50, 106, 

571, 573, 578 

Chrysanthemum coccineum 106 

('hrysanthemum roscum ... .... 573 

Cibolium barometz .. . 649 

Clbotium glaucum ... . - • 649 

Cicer arietiiium ... • 593, 596, 607 

Cichorium intybus 3^8, 593, 669 

Cicutta virosa •• - 544 

Cimicifuga .. . 43 

Cimicifuga foetida 578,600 

Cinchona 9, 16, 32. 36, 41, 44. ii3. uS. 118 
Cinchona calisaya 1 12, 1 13, 1 1 7, 567, 585 
Cinchona calsopera ... • • •• ^ t2 

Cinchona condaminea — ”2 

Cinchona cordifolia ...... 

Cinchona cortex 

Cinchona hybrida 113,^18 

Cinchona josephiana ..... -••• 

Cinchona lancifolia — 112, 115 

Cinchona ledgeriana 50,112,113,114,115, 

117, ti8, 119 

Cinchona micrantha -- • 
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Cinchona officinalis 112, 113, 117, ii8, 585 Cleome chelidonii 596 

Cinchona ovata 115 . Cleome felina ...... ..... ...... 544 

Cinchona paludiana — — 112 Cleome icosandra 321,500,669,670 

Cinchona robusta ...... 112,113,114 Cleome viscosa ...... 321,544,607,669,670 

Cinchona succirubra 50,112,113,114, Clerodcndron infortunatum 322,607,610 

115, 117, 118, 119, 58s, 593 Clerodendrum .... .... ...... 500 

Cinchona trianae — — — 112 Clerodendrum indicum ...... 500 

Cinnamomum ...... ..... 500 Clerodendrum inerme ...... ..... 500 

Cinnamomum camphora 50, 120, 121, 500, Clerodendrum infortunatum 607, 610, 670 

567. 578. 623. 669 Clerodendrum phlomidis ..... ...... 501 

Cinnamomum cassia — 125 Clcrodendron serratum ...... 600,607,610 

Cinnamomum glanduliferum 125, 126, 613 Clitoria ...... ...... ...... 501 

Cinnamomum iners .... 604,613 Clitoria ternatea 501,544,600,604,607,610 

Cinnamomum pauciflorum „.... 596 Clupea ilisha ..... ...... 535 

Cinnamomum tamala 125, 126, 607, 610, Clusiaccae ...... 466 

613,640 Clusia eluteria ...... ...... 466 

Cinnamomum zeylanicum 50, 125, 126, 127, Coccinia cordifolia ...... 600 

607. 610. 623. 669 Coccinia indica 596, 600, 668, 670 

Cinosternon pennsylvanianum — 466 Cocculus ..... ...... 501 

Cirsium arvense ...... «.... ...... 593 Cocculus hirsutus 501,600 

Cissampelos — — — 50, 500 Cocculus indicus 18 

Cissampelos pareira 37.50,320,500,50, Coccus cacti ...... 535 

607,610,669,695 Cocos butyraceae 50 

Cissus quadrangularis -.... 09 Cocos nucifera ».... ...... 50, 600, 607 

Cissus setosa — — 555 Coffea arabica 50, 79, 80, 670 

Citrullus -.... 500 Coix lachryma ..... ....- ...... 607 

Citrullus colocynthis 50, 128, 500, 544, 567, Colchicum autumnale ...... 17, 131, 132, 133 

50, 600, 607, 610, 669, 695 Colchicum luteum 17, 50, 131, 132, 133, 

Citrullus vulgaris 544, 50 544, 670 

Citrus acida 454,625 Colchicum speciosum — 132 

Citrus aurantifolia 130 Coleoptera ...... ...... ...... 77 

Citrus aurantium 50, 593, 624, 669 Coleus -.... ...... .. ... 501 

Citrus bigaradia — — 624 Coleus amboinicus 501 

Citrus decumana ...... ...... 624 Collybia albuminosa ...... 655,658 

Citrus limetta — — 625 Colocasia antiquorum — 610 

Citrus limon .... ...... 130 Colocasia virosa ...... 548 

Citrus limonum — 625 Colocynthis vulgaris 128 

Citrus maxima ...... 500 Columbia domestica ...... ...... 535 

Citrus medica 50, 130, 454, 607, 610, 625, 669 Combretaceae — — 308, 495, 527 

Citrus nobilis ...... ...... ....- 625 Combretum pilosum ..... ..... 670 

Clamator jacobirius — — 535 Commelina obliqua — — 607 

Clqrias batrachus ...... ....~ 535 Commiphora ...... ...... ...... 501 

Clathrocystis ...... — 540 Commiphora agallocha ...... 596,600 

Claviceps purpurea 50 , 565* 653 Commiphora mukul 285, 501, 50 , 600 

Cleistanthus — 573 Commiphora myrrha 286, 501, 665, 670 

Cleistanthus collinus ..... 585,50 Commiphora roxburghii ...... 501 , 50 

Clematis ..... ...... ..... 43, 500 Compositae 65, 10 , 123, 318, 402, 434, 438, 

Clematis gouriana ...... 500,544 466,494,40,505,50,510, 

Clematis graveolens — 544 5^2, 520, 524, 525, 529, 530 

Clematis nepaulensis — — 544 Coniferae — — 43,44,613,628 

Clematis orientalis — — 544 Convolvulaceae 44 , 194 » 329 , 495 , 50i, 

Clematis triloba ...... 500,544,607 503, 507, 5 ii, 5^7 

Clematis wightiana — ..... 544 Convolvulus — — — 50i 

Cleome ...... ..... .... 500 Convolvulus arvensis ..... 544 
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Convolvulus scammonia 544,670 Cucumis pseudo-colocynthis 128 

Coprinus comatus — 655 Cucumis sativus ...... 502, 578 

Coptis — — 8, 43 Cucumis trigoiius 128, 545, 567, 607 

Coptis chinensis ...... Cucurbita ...... ...... ...... 503 

Coptis teeta — 292, 293, 424, 670 Cucurbitaceae .. . 44, 128, 314, 354, 466, 

Corallium rubrum 535 497,502,503,513,528 

Corallocarpus epigaeus 544, 604, 607 Cucurbita maxima 503, 610 

Corchorus acutangulus ..... 501 Cucurbita pepo ....- 593,596,696 

Corchorus arvcnsis - — 501 Cuminum ... . 503 

Corchorus capsularis 501,596,604 Cuminum cyminum 50,93,95,443,503 

Corchorus depressus 502 596,600,604,607, 

Corchorus fascicularis ... 596,604 610,671 

Cordia obliqua — ... 607, 6to Cuminum f ructus 18 

Cordia rumphii ... ...... 466 Cupercssincae .. .. 613 

Coreopsis tinctoria ... — 695 Cupressaceac .... — 195 

Coriandrum ...... ... .•.■ 502 Curculigo ..... .... 503 

Coriandrum sativum ... 36, 50, 502, 596, Curculigo orchioides . . 503, 671 

600, 607, 610, 670 Curcuma .. .. 503 

Coriara nepalensis . .. 544 Curcuma amada ... ... 503 

Coniaceae ...... •• 270 Curcuma angusti folia ... 596,600 

Corvus splendens-splendetis ..... 535 Curcuma aromatica 503,607,615,671 


Corynebacterium diphtheriae 
Corypha umbraculifera 
Coscinium fenestratum 
Costus speciosus — 

Cotoneaster microphylla -.... 
Cotoneaster vulgaris 
Crataegus oxycantha 
Crataeva 
Crataeva nurvala 
Crataeva religiosa 
Cressa cretica 
Crinum asiaticum 
Crinum defixum 
Crinum latifolium 
Crocodilus porosus 
Crocodilus vulgaris 
Crocopus phoenicopterus -.... 
Crocus 

Crocus sativus — 50, 323, 

Crotalaria 
Crotalaria juncea 
Croton 

Croton oblongifolius 
Croton tiglium 18,502,566, 


Cruciferae — 
Cryptocoryne spiralis 
Cryptogams 
Cucumber 
Cucumis 

Cucumis hardwickii 
Cucumis melo 


694 
585 

293, 607 
607 
593 
593 
593 
502 

502, 600, 671 
607, 610, 695 
596,600 
544, 596 

695 
695 

535 

466 

535 

502 

324, 502, 567, 

596, 607, 610 
502 

502, 596, 695 
».... 41. 502 
308, 578, 607 
578, 607, 610, 
665, 671 
,466,498,522 
230 
539, 540 

41 

502 

_ 128 
_ 502 


Curcuma domestica 
Curcuma longa 50, 325, 

Curcuma zedoaria 327, 


Cuscuta 

Cuscuta reflcxa ...... 

Cyclamen persicum 
Cyclosorus derilatus 
Cydonia oblonga 
Cydonia vulgaris 
Cylista scariosa ...... 

Cymbopogon 
Cymbopogon cacsius 
Cymbopogon citratus 
Cymbopogon clandeslinus — 
Cymbopogon coloratus 
Cymbopogon confertiflorus 
Cymbopogon flexuosus «... 
Cymbopogon gidarba 
Cymbopogon iwamcussa — 
Cymbopogon javanensis — 
Cymbopogon jwarancusa ..... 

Cymbopogon martini 
Cymbopogon nardus 94, 
C3mibopogon odoratus 
Cymbopogon pendulus 
Cymbopogon polyneuros .... 

Cymbopogon schoenanthus 
Cymbopogon senaarensis — 
Cymbopogon winterianus 
Cynanchum arnottianum 
Cynanchum vincetoxicum 


325. 503 
327, 503, 578, 607, 
610,671,672, 696 
503, 50, 600, 610, 

614,615 
503 

329. 503 

607 


650 
604 
604 
604 
503 
630, 631 
50, 503, 672 
630 

613. 629. 630 

613. 630 
50, 629, 630 

629 
613 

630 

596. 629. 630 

629. 630 
200, 504, 572, 629 

630 

630 

629 

504, 629, 630, 672 

630 
630 

. ' 578 

— 545 



800 


INDIGENOUS DKUGS OF INDIA 


Cynodon 


— S04 

Desmotrichum fimbriatum 

505 

Cynodon dactylon 

504, 596, 604, 607, 6io 

Dichroa febrifuga 


331 

Cynometra cauliflora 



596 

Dichrostachys 


505 

Cyiiometra mimosoides 



596 

Dichrostachys cinerea 


505 

Cyperaceae 

— 

....- 524 

Dicotyles torquatus 


465 

Cyperus longus 



545 

Dictamnus albus 


556 

Cyperus rotundus 

604, 607, 610, 672 

Didymocarpus pedicellata 

333 

Cyperus scariosus 



604 

Digitalis 10, 31, 36, 37, 40, 43, 44. 137. 

Cypraea moneta ...... 



535 

138, 139, 141, 142, lOo, 252, 

Cystopteris 


649 

279.300,35s. 357,426,505 

Cystopteris fragilis 



649 

Digitalis alba 



137 

Cystopteris setosa 


649 

Digitalis ambigua 



137 

Cytisus scoparius 



545 

Digitalis campanulata 


137 




Digitalis lanata 

10, 50, 136, 137, 696 

Daboia russelli vel elegans 

..... 474 

Digitalis lutea 


137 

Daemia 



330, 331, 504 

Digitalis purpurea 

10, 50, 136, 137. 138 

Daemia extensa 37, 330, 504, 607, 672, 681 



141, 505 

Dalbergia 

...... 

504 

Dioscorcaceae 



44 

Dalbergia latifolia 



504 

Dioscorea bulbifera 


545 

Dalbergia sissoo 



504 

Dioscorea daemona 



545, 585 

Dalbergia stipulacea 

— 

585 

Dioscorea deltoidea 

545. 585, 696, 097 

Daphne cannabina 


545 

Dioscorea hispida 


545. 585 

Daphne oleoides 

...... 

-- 545 

Dioscorea oppositifolia 



C07, 610 

Datura 

— 

504, 672 

Dioscorea prazeri 

...... 

545, 585,697 

Datura alba 

— 

134. 504. 596 

Diospyros 



505 

Datura fastuosa ...... 

so, 134. 456, 504. 596, 

Diospyros ebenum 



... 586 



607, 610 

Diospyros embryopteris 



505, b07 

Datura innoxia 

— 

36, 134 

Diospyros malabarica 



505 

Datura metel 

— 

36,50,134. 136 

Diospyros melanoxylon 


596, 600, 0c4 

Datura stramonium 

SO. 134. 13s, 136, S04. 

Diospyros montana 



586 



556, 596 

Diospyros paniculata 

....» 

.... 586 

Datura tatula 


134 

Diopsyros peregrina 


505,604 

Daucus 

— 

504 

Diplococcus pneumoniae 



646 

Daucus carota 504, 

556, 568, 593. 596. 604 

Dipterocarpaceae 

...... 

...... 524 

Davallia 

— 

540,047 

Dipterocarpus alatus 



672 

Delphinium 

...... 

43, 504, 571 

Dipterocarpus laevis 


672 

Delphinium ajacis 



556 

Dodonaea viscosa 


..... 586 

Delphinium brunonianum 

579 

Dolichandrone falcata 

...... 

568,586 

Delphinium caeruleum 



579 

Dolichos 

...... 

..... S05 

Delphinium denudatum 


504 

Dolichos biflorus 

M.... 

505. 597 

Delphinium elatum 


..... 579 

Dolichos uniflorus 


446,454.461 

Dendrobium macraei 


607, 610 

Doronicum pardalianches 


607 

Dendrocalamus 


....- 505 

Dregea volubilis 

•M... 

.... 333 

Dendrocalamus strictus 


505 

Drosera peltata — 


545 

Derris 

— 

36, 50, 192, 571 

Drynaria quercifolia 



600, 602, 649 

Derris elliptica — 

— 

571, S72, 579 

Dryobalanops aromatica 



123 

Derris ferruginea 


- SO, 585 

Dryopteris 


647,649 

Derris scandens 


585,607 

Dryopteris barbigera 


650, 658 

Derris trifolia 


585 

Dryopteris blandfordii 


650,658 

Derris uliginosa --- 


585 

Dryopteris calcarata 

...... 

650,658 

Descurainia sophia 


__ 604 

Dryopteris dentata 

....« 

_ 650 

Desmodium gangeticum 

597,602,604,607, 

Dryopteris filix-mas 


50,649,650 



610 

Dryopteris marginata 


649,650,658 

Desmostachya bipinnata 


- 505 

Dryopteris odontoloma 

— 

650,658 
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Dryopteris schimperiana ^cn 6«;« 

Duboisia 

26 

Duranta repens 

579 

Ebenaceae 


Echinops echinatus 

505 

Echinops 

505 

Echis carinata 

474 

Eclipta 

505 

Eclipta alba 

505, 597 , 6 ro, 672, 697 

Edgeworthia gardneri 

586 

Elaeocarpus oblongus 

597 

Elaeocarpus serratus 

004 

Elaeocarpus tuberculatus . .. 602 

Elaeodendron glaucum 

545 . 607 

Elephantopus 

50 ^> 

Elephantopus scaber 

506, 607 

Elephas maximus 

535 

Elettaria 

506 

Elettaria cardamomum 

SI, 142, 143. 144. 506, 


597, 600, 607, 6io, 672 

Elsholtzia cristata 

640 

Elsholtzia densa 

640 

Embelia 

506 

Embelia ribes 

597, 607, 610, 672 

Embelia robusta 

672 

Embelia tsjeriam-cottam ...... 600,672 

Emblica 

506 

Emblica officinalis 

506, 673, 682, 688 

Emmenagogues 

566, 567 

Enicostemma littorale 

673 

Entada pursaetha 

334. 586 

Entada scandens 

334, 697 

Entoloma microcarpum 

655 

Ephedra 43, 44, 51, 146, 147, 148, 149. 

IS 4 , 15s, 156, 158, 160, 410 

Ephedra alata 

154 

Ephedra califomica 

154 

Ephedra equisetina 

14s, 147. 152, 154, 156 

Ephedra foliata 

146, 149, 152, 154 

Ephedra gerardiana 

51, 144, 145, 146, 147. 

148, 149, 150, 152, 153, 


154, ISS, 156, 160 

Ephedra intermedia 

145 , 146, 147, 149. ISO, 


152, IS 3 , 154 . 156, 160 

Ephedra major 

147 

Ephedra major var procera .... 146 

Ephedra nebrodensis 

51,146,1. 1,150,152, 


IS 3, 154 

Ephedra nevadensis 

154 

Ephedra pachyclada 

150 

Ephedra peduncularis 

149 

Ephedra sinica 

144, 147, 152, 154. 156 

Ephedra trifurca 

154 


101 


44 . 


32, SI, i6i, 


Ephedra vulgaris 
Equus caballus ...... 

Ercchtites hieracifolia 
Ericaceae 

Erigeron canadensis 
Eriodendron anfractuosum 
Er odium moscliatum 
Ervatamia dicliotoma 
Ervum lens 
Erycibe paniculata 
l^>ythrina indica 
Erylhroxyhiceae 
Erythroxylum coca 
Erythroxyliim monogynum 
Erythroxylum novogranatense 
Erythroxylum truxillcnse 

Eschericliia coli 

Eucalyptus i6, 51, 97, 167, 

Eucalyptus alba 

Eucalyptus alpina 
Eucalyptus andrewsi 
Eucalyptus baileyana 
Eucalyptus baueriana 
Eucalyptus bicolor 
Eucalyptus bosistoana 
Eucalyptus botryoides 
Eucalyptus calophylla 
Eucalyptus camaldulensis ... 
Eucalyptus capitellata 
Eucalyptus cinerea 
Eucalyptus citriodora 
Eucalyptus cladocalyx 
Eucalyptus cornuta 
Eucalyptus corymbosa 
Eucalyptus cosmophylla 
Eucalyptus crebra 
Eucalyptus dealbata 
Eucalyptus deani 
Eucalyptus decipiens 
Eucalyptus deglupta 
Eucalyptus diversicolor 
Eucalyptus dives 
Eucalyptus drepanophylla 
Eucalyptus dumo.sa 
Eucalyptus elaeophora 
Eucalyptus erythrocorys 
Eucalyptus erythronema 
Eucalyptus cugenioides 
Eucalyptus eximia 
Eucalyptus exserta 
Eucalyptus ficifolia 
Eucalyptus foecunda 
Eucalyptus gigautea 


168, 


167, 


29, 14s, 149 

535 

698 

179, 180, 613 
554, 556. 604 
610 
...... 466 

545 
593, 007 
602 
114, 607 
i6r 

162, 163, S45 
602 
163 

.. .. 32, r63 

094 

168, 169, 170 
169 
169 
169 
169 
iCng 

168 

169 
168 
168 

168. 169 
168 

168 

170, 171,62s 

169 
168 

168 

169 

168. 170 

168 

169 
169 

168 

169 

169. 171 

168 

167 

168, 170, 171 

169 
169 

168 

_ 168 

169 

L.. 168 

168 

169 
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Eucalyptus globulus 51, 167, 168, 170, 171, 

Eucalyptus sideroxylon 

167, 168, 170, 171 

572,579.597.625 

Eucalyptus sieberiana 

168 

Eucalyptus gomphocephala 

..... 

168 

Eucalyptus smithii 

169, 171 

Eucalyptus guilfoylei 


169 

Eucalyptus stellulata 

169 

Eucalyptus gummifera 

— 

168 

Eucalyptus stuartiana 

168 

Eucalyptus gunnii 

..... 

168 

Eucalyptus tereticornis 

170 

Eucalyptus haemastoma 



169 

Eucalyptus terminalis 

169 

Eucalyptus hemiphloia 



i68 

Eucalyptus torelliana 

168 

Eucalyptus lehmannii 



169 

Eucalyptus trachyphloia 

169 

Eucalyptus leucoxylon 

167, 168, 170, 171 

Eucalyptus triantha 

168 

Eucalyptus lindleyana 

.... 

169 

Eucalyptus umbellata 

168, 170 

Eucalyptus linearis 

— 

168 

Eucalyptus umbra 

169 

Eucalyptus longifolia 



168 

Eucalyptus urnigera 

i6g 

Eucalyptus macarthuri 

169, 171 

Eucalyptus viminalis 

168 

Eucalyptus macrandra 


169 

Eucalyptus virgata 

169 

Eucalyptus macrocarpa ...... 

.... 

169 

Eucarya spicata .... 

245 

Eucalyptus macrorhyncha 

.. 

168 

Eudynamis scolopaceus 

535 

Eucalyptus maideni 

... 

168 

Eugenia aromatica 

616 

Eucalyptus marginata 

.... 

169 

Eugenia caryophyllus 

51.172,668 

Eucalyptus melanophloia ...... 


168 

Eugenia jambolana 

606, 613, 673, 686 

Eucalyptus melliodora 

.... 

168 

Eugenia operculata 

606 

Eucalyptus microcorys 

..... 

168 

Eulophia 

506 

Eucalyptus microtheca 

.... 

168 

Eulophia campestris 

506 

Eucalyptus miniata 

... 

168 

Eulophia nuda 

506, 600 

Eucalyptus muelleriana 

.... 

169 

Euon3mius 

173, 174 

Eucalyptus multiflora 

.... 

168 

Euonymus atropurpureus 

174 

Eucalyptus obliqua 

.... 

168 

Euonymus crenulatus 

... 174 

Eucalyptus occideiitalis 


169 

Euonymus dichotomus 

.... 174 

Eucalyptus oleosa 

..... 

169 

Euonymus glaber 

174 

Eucalyptus olives 

..... 

94 

Euonymus grandiflorus 

174 

Eucalyptus ovata 

.... 

168 

Euonymus hamiltonianus 

...... 174 

Eucalyptus paniculata 

— 

168 

Euonymus lacerus 

174 

Eucalyptus patens 



169 

Euonymus pendulus 

174 

Eucalyptus patentinervis ..... 

— 

168 

Euonymus tingens 

173, 174 

Eucalyptus pauciflora 



168 

Eupatorium ayapana 

51, 607 

Eucalyptus pilularis 

...» 

168 

Eupatorium odoratum 

.... 58^3 

Eucalyptus piperita 



169 

Euphorbia 

507 

Eucalyptus planchoniana ... 


169 

Euphorbia acaulis 

507,556,698 

Eucalyptus platypus 


169 

Euphorbia antiquorum 507,556,579,604,607 

Eucalyptus polyanthemos .... 

.... 

168 

Euphorbia cattimando 

.... 556 

Eucalyptus populifolia 



169 

Euphorbiaceae 43, 44, 236, 335, 358, 49^, 

Eucalyptus propinqua 

— 

169 

497.502,506,507,512, 

Eucalyptus ptychocarpa 

... 

168 

513,519,522,523,527 

Eucalyptus pulverulenta 


168 

Euphorbia fusiformis 

556 

Eucalyptus punctata 


168 

Euphorbia helioscopia 

556,602 

Eucalyptus redunca 

.... 

168 

Euphorbia hirta 

. 507,604,673 

Eucalyptus regnana 

.... 

168 

Euphorbia hypericifolia 

.... 604 

Eucalyptus rcsinifera 

— 

168 

Euphorbia ipecacuanha 

«« 230 

Eucalyptus rostrata 

... 

168 

Euphorbia neriifolia 

307.507,556,586, 

Eucalyptus rudis 

«« 

168 


597,607,610,673 

Eucalyptus saligna 


168 

Euphorbia nivulea 

_ 557 

Eucalyptus salmonophloia 


169 

Euphorbia peplus 

557 

Eucalyptus salubris 

... 

169 

Euphorbia pilulifera 

335,673 

Ettcaly^s »derophloia 


168 

Euphorbia rothiana 

... 557 
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Euphorbia royleana 

5S7. S86 

Euphorbia thorn soniana 

557 

Euphorbia thymifolia 

507,579,607 

Euphorbia tirucalli 

507, 557,568,586 

Euphorbia trigona 

556, 557 

Evernia prunastri 

642 

Evolvulus 

507 

Evolvulus alsinoides 

507,597,604 

Excoecaria 

557 

Excoecaria agallocha 

557, 568, S86 

Exidea polytricha 

655 

Fagaceae 

522 

Fagonia 

507 

Fagonia arabica ...... 

507, 607 

Fagonia bruguieri 

507 

Fagonia cretica 

507, 602, 604 

Fagopyrum esculetum 

551,554.557 

Fel bovinum purificatum 

535 

Fel bovis 

535 

Felis tigris 

535 

Fel tauri depuratus 

535 

Feronia elephantum 

508, 604, 607, 610 

Feronia limonia 

508, 604 

Ferula 

508 

Ferula alliaceae 

175 

Ferula asafoetida 

X75 

Ferula foetida S'p i74. 175. So8, 608, 

610, 073 

Ferula jaeschkeana 

640 

Ferula narthcx I7» 5ii i74, ^ 75. 597 

Ferula rubricaulis 

175 

Ferula sumbul 

466 

Ficoidaceae 

528 

Ficus 

508, 545 

Ficus amottJana 

597 

Ficus bengalensis 

508,604,608, 673 

Ficus carica 

508,597,608 

Ficus glomerata 

608, 610, 674 

Ficus hispida 

508.604 

Ficus heterophylla 

604 

Ficus lacor 

508,597 

Ficus racemosa 

508,597,604,674 

Ficus religiosa 

444, 608, 674 

Ficus retusa 

S08, 597 

Ficus rumphii 

608 

Fimbristylis junciformis 

604 

Fistulina hepatica 

- 6SS 

Flacourtiaceae 

- 414,415,511 

Flacourtia indica 

602 

Flacourtia ramontchi 

- 602 

Flacourtia sepiaria 

_ 608 

Flemingia tuberosa 

_ 604 

Fleurya 

- 553 


Fleurya interrupta 

- 

545, 557 

Flueggca leucopyrus 

«.... 

...... 586 

Flueggea microcarpa 


608 

Flucggea virosa 



.... 586 

Foeniculum 


__ 508 

Foeniculum capillaceum 



176,597.604 

Foeniculum vulgare 

36, 

51, 176,177,508, 
604, 608, 674 

Fragara xanthoxyloides 



™ 356 

Francolinus pondicerianus 

535 

Fritillaria cirrhosa 

...... 

600 

Fritillaria roylei 

...... 

600 

Frutex globulorum 



304 

Fumaria ofTiciiialis 

...... 

674 

Fumaria parviflora 


674 

Fusanus acuminatus 


242 

Fusanus spicatus 



243 

Fusarium 


540 

Fusarium lycopersici 

...... 

702 

Galium mollugo 


593 

Callus bankiva 


539 

Gallus dome.sticus 


536 

Garcinia 


508 

Garcinia indica ...... 



508,674.675 

Garcinia mangostana 

...... 

604, 674 

Garcinia morella 



509. 545, 568 

Garcinia purpurea 


674,675 

Gardenia campanulata 


579 

Gardenia florida 

..... 

...... 597 

Gardenia gummifera 

— 

597 

Gardenia jasminoides 



597 

Gardenia lucida ...... 


597 

Gastrochilus pandurata 



604 

Gaultheria fragrantissima 

5r, 179, 579, 597 

Gaultheria Icucocarpa 


613 

Gaultheria procumbens 

...... 

179,613 

Gaultheria punctata 


613 

Gentiana 


509 

Gentianaceae 



509. 526 

Gentiana decumbens 


181 

Gentiana kurroo ...... 

17, i8r, 182, 509, 675 

Gentiana lutea 

..... 

17, 181, 182 

Gentiana purpurea 

..... 

675 

Gentiana tenella 

..... 

181 

Geraniaceae 

..... 

181, 250, 466 

Geranium robertianum 


600 

Geranium triste ...... 

-... 

466 

Gesneriaceae 


333 

Geum alatum 


^ 597 

Geum urbanum 

..... 

597 

Gidsekia pahrnaceoides 

..... 

- 597 

Gillenia stipulacea 


«« 230 

Ginkgo biloba 


~ 558 
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Girardinia 

_ 563 

Hardwickia pinnata 

— Sio 

Girardinia heterophylla 

- 558 

Harpullia cupanioides 

- 587 

Gironniera reticulata 

-.... 597 

Hauclea sessilifolia 

601 

Glandulae rottlerae 

_ 3S8 

Hedera helix 

558,579,593 

Gldchenia 

647 

Hedychium 

SIO 

Gloriosa 

..... 509 

Hedychiura spicatum 

510,608,675 

Gloriosa superba ...... 

50ft 568, 579. 608, 

Hedyotis auricularia 

339.340,675,680 


610,675 

Helianthus annuus 

510,597,608,610 

Glossogyne pinnatiiida 

608, 610 

Helicteres 

SIO 

Glycosmis pentaphylla 

608 

Helicteres isora 340, 510, 604, 608, 675 

Glycyrrhiza 

~ 33> 183, 509 

Heliopsis longipes 

36 

Glycyrrhiza glabra 

51, 183, 184, l86, 

Heliotropium 

510 


509,597. 606, 608,610, 

Heliotropium eichwaldi .... 

545,608,610 


675,698 

Heliotropium indicum 

510,545,608,610 

Glycyrrhiza lepidota 

...... 186 

Heliotropium strigosum ... 

608 

Glycyrrhiza malensis 

184 

Heliotropium undulatum 

608 

Glycyrrhiza uralensis 

...«. 186 

Helleborus 

43 

Gmelina 

509 

Helminthostachys zeylanica 

650 

Gmelina arborca 

509,600,608,610,675 

Helvella crispa 

6S5 

Gnaphalium luteo-album -.... ...... 545 

Hemidesmus 

510 

Gnetaceae 

_ 43, 144 

Hemidesmus indicus 18, 51, 187, 188, 510, 

Gnetum scandens 

586 

597, 604, 608, 610, 67s, 698 

Gonocephalum 

77 

Heracleum cachemericum 

640 

Gossypium 

..... 509 

Herpestis 

«... 510 

Gossypium arboreum 

509,600 

Herpestis monniera 

341,510,608,675 

Gossypium herbaceum 

568,597,604,608,610 

Heterophragma roxburghii 

597,608 

Gramineae 45. 9 ^ 287, 497. 503. 504. 

Hibiscus 

510 


505,511,518,519,520. 

Hibiscus abelmoschus 

466,608,676 


523.529,613 

Hibiscus cannabinus 

85,510,604 

Grangea maderaspatana 

597 

Hibiscus esculenthus 

597,660,676 

Graptophyllum pictum 

601 

Hibiscus rosa-sinensis 

SIO 

Gravillea robusta 

..... 114 

Hippocratea indica 

-- 390 

Grewia 

..... S09 

Hippomane mancinella 

... 558 

Grewia asiatica ...... 

509,601 

Hiptage benghalensis 

597 

Grewia hirsuta 

602, 604 

Hirneola polytricha 

655 

Grewia microcos 

602,604 

Hirudinaria granulosa 

— 536 

Grewia tiliaefolia 

- 509 

Holarrhena 343,344,347,350.511 

Guarea grandiilora 

466 

Holarrhena antidysenterica 

22,29,37,51 

Guttiferae — 

508 

342, 343. 344, 347, 348, 349, 350, 

Gymnema latifoUum 

».... 593 

351, 380, 383, 511, 545, 573, 594. 

Gymnema sylvestre 

336, 337, 338, 339, 597. 

597, 605, 608, 610, 676, 690 


608,675 

Holarrhena congolensis 

343 

Gynandropsis 

509 

Holarrhena febrifuga 

351 

Gynandropsis gynandra 

509,579 

Holarrhena floribunda 

350 

Gynandropsis pentaphylla 509, 579, 608, 

Holarrhena mitis 

605,650 


610 

Holigama arnottiana 

. SS8 

Gynocardia odorata 

416,417,587,593. 

Holigarna grahamii 

- SS8 


597.675 

Holigarna longifolia 

- 558 



Holoptclea 

sn 

Halicore dugong _ 

536 

Holoptelea integrifolia 

... sn 

Haloxylon recurvum 

545 

Homalomena rubescens 

- S4S 

Hamamelidaceae 

494 

Hordeum sativum 

511.593 

Hamamelis 

33 

Hordeum vulgare 

Sn,S93 

Hardwtclda 

519 

Hugonia mystax 

608 
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Humulus lupulus 558,597 

Hura crepitans ...... ... ..... 545 

Hydnocarpus ...... ... ...... 51 1 

Hydnocarpus alcalae ... ...... 417 

Hydnocarpus alpina .. ..... 415 

Hydnocarpus anthelmintica 415,417,418, 

420 

Hydnocarpus castanea ...... 415 

Hydnocarpus curtisii ...... 415 

Hydnocarpus hutchinsonii ...... 415 

Hydnocarpus kurzii .. 51, 587, 676, C87 

Hydnocarpus laurifolia ... 587 

Hydnocarpus subfalcata ...... 415 

Hydnocarpus venenata 415, 4^7 

Hydnocarpus wightiana 5^f 4U.4iS.4i6, 

417,420, 587 

Hydnocarpus woodii ...... .»•• 4^5 

Hydnum coralloides ~ ... • 655 

Hydnum repandum 655 

Hydrangea aspera -• 593 

Hydrastis canadensis 288,293 

Hydrocotyle — — • ••• 50 

Hydrocotyle asiatica SO, 34i. 3Sh 352, 544, 
597, 604, 608, 668, 676 

Hydrocotyle javanica . ... 587. 605 

Hydrolea zeylanica • • 597 

Hygrophila ...... •••• •••• 

Hygrophila spinosa .. .. 353.51^.676 

Hydscyamus 5i» ^89. 19^. ^92, 193. 5ti 

Hyoscyamus albus i8g 

Hyoscyamus muticus 33. 5t. 189, 545. ^>98 

Hyoscyamus niger 16, 36, 51, i8g, 192, 51 1, 676 
Hypericum japonicum 605 

Hypericum perforatum 545. 55 554 . 

558.597 

Hypholoma f asciculare • ■ ^^57 

Hyptis suaveolens — 597 

Hyssopus officinalis 466,601.640 


Ichnocarpus 
Ichnocarpus frutescens 
Ilex cassine 
Ilex paraguensis 
Illicium griffithii 
Illicium manipurense 
Illicium religiosum 
Illicium verum ...... 

Indigofera 

Indigofera galegoides 
Indigofera oblongi folia 
Indigofera tinctoria 
Indigofera trifoliata 
Inula graveolens 
Inula racemosa 


511 

511,608,610 

83 

81 

221, 545 
221 
545 

220, 221 
511 

. ... 593 

605 

597,601,608, 610 

-.... 511 

...... 546 

640 


lonidium suffruticosum 

608, 610 

Ipomoea 

- - 511 

Ipomoea aquatica 

.... S9<> 

Ipomoea biloba 

_... 608 

Ipomoea bonanox 

.... 608 

Ipomoea campanulata 

608 

Ipomoea digitata 

608, 610, 676 

Ipomoea dissecta 

593 

Ipomoea hederacea 18, 51, 194, 51 1, 546, 676 

Ipomoea muricata 

194, 544. 578 

Ipomoea nil 

546 

Ipomoea paiiiculata 

511.676 

Ipomoea purga 

194. 546 

Ipomoea reneformis 

511 

Ipomoea reptans 

546 

Ipomoea sinuata 

593 

Ipomoea turpethum 

51.194,547. 608,610, 
676, 680 

Iridaceae 

323, 502 

Iridcae 

614 

Iris ensata 

676 

Iris florentina 

676 

Iris kashmiriana . . 

640 

Iris kumaonensis 

640 

Iris nobilis 

536 

Isopyrum 

43 

Isopyrum tlialictroides 

593 

Ixora nigricans 

605 


sminum ... • 

sminum angustifolium . . ■ 633 

sminum auriculatum 511,601,633 

sminum grandiflorum 512, 597. 608, 610, 633 
, 


sminum humile 
;minum officinale 
sminum pubescens 
sminum sambac 
teorhiza palmata 
tropha 

tropha curcas 

tropha glandulifiera 
tropha multifida 
Quirity bacillus 
glandaceae 

iglans 

iglans regia 
incus effusus 
iniperus communis 


. . 633 

5^,633 
608, 633 
512,597 
605 
512 

587, 605, 676 
512,698 
597 
261 
512 

...... 512 

512,587. 593.605 

546 

16, 195. 196,593,640 


)crvLS communis lu, 

)erus macropoda 51.^95,196,640 

jerus sabina .... 566 

aea suffruticosa .... ••• • ^5 

Lcia gendarussa ..- , ^5 

icia picta .... •••“ 
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Kalanchoe spathulata 
Killinga monocephala 
Krameria 


602 

608,610 

33 


Labiatae 43, 44. 94, 196, 501, 512, 5i3, 

514,516,517, 523,613 

Lacca - 536 

Lactarius dellaciosus — — 655 

Lactarhis vellercns — 657 

Lactuca sativa .. » • •• 593 

Lactuca serriola 597, 601 

Lactuca tatarica • •• 546 

Lactus ■ 536 

Lagenandra toxicaria •••- 5^ 

Lagenaria vulgaris .. .. 466, 546, 610 

Lagerstroemia flos-reginac .... 546 

Lagerstroemia indica ..- 546 

Lagerstroemia spcciosa •. • 546 

Lallemantia royleana — •••• 677 

Lamarckia aurea • • 593 

Lamium amplexicaule .. .. - 546 

Lamprachaenium microcepbalum ... . 597 

Lansium anamalaynaum 61C 

Lantana aculeata 546 

Lantana camara ...... . .. • 546 

Lantana indica -.... 608 

Lapis lazuli 532 

Laportea *•- 553 

Laportea crcnulata - 553, 559 

Laportea terminalis «. .. •• •• 559 

Lasiosiphon crioccphalus 554,559,587 

Lathyrus aphaca • - •••- 546 

Lathyrus sativus 54^, 546 

Launaea .... “ * 5^2 

Launaea pinnatilida «... 5 12 

Lauraceae 43, ^20, 125, 126, 263, 500 

Laurus camphora — 623 

Lavandula officinalis — 639 

Lawsonia alba ..... 677 

Lawsonia inermis 466,597,677,698 

Lecytliidaceae ...«. 497,499 

601 

605 

43,44,63,98, 180,183,260, 
301, 303, 304, 31 1, 334, 388, 
391, 401, 492, 493, 497, 499, 
501, 502, 504, 595, 509, Sio, 
511,514, 515, 519,521,522, 
524, 526, 529, 614 
597,605 
597,60s 

j _ --- 655 

lia «- 598 

_ -.559 


Leea acquata 
Leea indica 
Lcguminosae 


Lens culinaris 
Lens esculcnta -... 
Lentinus subnudus 
Leonotis nepctaefolia 
Leonurus cardiaca 


Lepidagathis cristata 
Lepidium draba — 
Lepidium sativum 
Lepiota albuminos 
Lcpiota cristata .«... 
Lepiota mastoides 
Lcpiota procera ...... 

Leptadenia 

Leptadenia reticulata 
Lepus ruficaudalus 
Leucas 

Leucas aspera 
Leucas cephalotes 

Leucas liiiifolia 

Leucas zeylanica ...... 

Ligularia 

Liliaceae 


598 

587,593 

568, 598 
.... 654 

... 657 

654,655 
655 


Limnopbila gratioloides 
Limnophila gratissima 
Limnopbila indica 
Limonia acidissima 
Linaria minor 
Linostoma decandrum 
Linum 

Linum usitatissimum 
Lippia 

Lippia nodiflora 

Liquidambar orientialis 
Litsea cbincnsis ...... 

Litsea sebifera 
Litsea zeylanica «.... 

Lobaria isidiosa 

Lobelia 

Lobelia excelsa «... 


512 

1 512 

536 

512 

608 

512,597,610 
608 
608 

403 

61, 131, 187, 251,271,494, 
496,509, 524, 529,614 

ides 598 


598 

598 

608 

593 

...... 587 

...... 512 

51, 512, 546, 593 , 

598. 601. 677 

.513 

.... 513 

608, 610 
598, 601, 605, 677 

008. 610. 677 
264 
646 

33,44,51 

546, 550 


Lobelia nicotianacfolia 5 L 546 , 559 , 608, 61 


Lobeo roliita 
Locbnera pusilla 

Locbnera rosea 

Lodoicca maldivica 
Lodoicea seychcllariim 
Loganiaceae 
Lolium perennc ...... 

Lolium temulentum 
Lonchocarpus 
Lopraria citrina — 
Lopraria flava 
Lorantbus asper — 
Lotus corniculatus 
Luffa 

Luffa acutangula 
Luffa aegyptiaca 


536 

...... 546 

546 
602 
602 
248, 526 
546 
546 

..... 571 

646 

Z 646 
Z ..... 601 

Z ....~ 593 

513 

354,513,546,598,601, 

605 , 608,677 
546, 699 
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Luffa echiiiata i 

546, 598, Ooi, 608, 677 

Luvunga 

- - 5*3 

Luvunga scandens 

355 f 5 i 3 > 601,608, 610 

Lycium barbarum 

546, 593 

Lycoperdon 

655 

Lycoperdon bovista 

654 

Lycopersicon esculentum ...... 593 

Lygodium fiexuosiim 

650 

Lygodium japonicum 

6 so 

Lygodium pinnatifidum 

650 

Lyonia ovali folia 

59H 

Lythraceae 

4^^,466,614 

Mabiiia carinata 

537 

Macacus rhesus 

536 

Machilus macrantha 

601 

Madhuca indica 

513, ()OI 

Madhuca latifolia 356, 357, 358, 580, 066, 678 

Madhuca longi folia 

357, 35‘^, 5^^. 666, 678 

Maesa indica 

587 

Magnoliaceae 

22 [,514,613 

Mahonia nepalensis 

291 

Majorana hortensis 

513 

Mallotus 

513 

Mallotus philippincnsis 

358, 513, 608, 678 

Malvaceae 43, 409, 466, 492, 509, 510, 


524, 527. 614 

Malva moschata ...... 

466 

Malva parviflora .. .. 

546 

Malva rotundi folia 

598, •'OS 

Malva sylvestris — 

598 

Mandragora caulesccns 

547 

Mangifera 

- 513 

Mangifera indica 513, 

598, 605, 608, 610, 680 

Manihot utilissima 

547. S 93 

Mansonia ovala 

380 

Marrubium vulgare 

602 

Marsdenia roylei ~.... 

534 

Martynia annua 

601 

Martynia diandra 

610 

Matthiola incana ...... 

608 

Meconopsis 

44 

Meconopsis aculeata 

547 

Mel 

536 

Melaleuca leucadendron 

580,598,616,678 

Melanogaster durissiums ...... • •• 

Melastoma malabathricum — ^5 

Mel depuratum .-... 

530 

Melia azadirachta 

51, 360, 362, 600, 608, 


610, 66s, 678 

Melia azedarach ...... 

363. 364. 598 

Melica ciliata 

593 

Melilotus alba 

-- 547 

Melissa 

613 


Melissa parviflora 

Oor 

Melodinus monogynus 

499,525.587,699 

Alenispermaceac ...... 

289, 293, 320, 412, 

426,494,500,501,527 

Mentha 

16,514,615 

Mentha aquatica 

196 

Mentha arvensis 

33, 51. 196, , 97 . 198, 

638, 639, 678, 699, 700, 701 
Mentha canadensis z’ar. 

pipcrascens 

196, 198, 200 

Aieiilha incana 

196 

Mentha longifulia 

60s 

Mcnlha piperita 51, 196, 198,514,598,6^9,699 

Mentha pulcgiiim .... 

200, 566, 639 

Mentha rotundifolia 

702 

Mentha sylvestris 

196,605,639,702 

Mcrendcra pcrsica 

132 

Mesua ferrea 

605, 608, 6io 

Michclia . . 

514 

Michelia chain paoa 

514,608, 610 

Micrococcus citreiis 

694 

Microct)ccus pyogenes var^ albus ... 694 

Micrococcus pyogenes 

vnr, aureus 694 

Microcystis flos-aquae 

539 

Millettia auriculata 

580 

Millettia pachycarpa 

587 

Millettia piscidia 

58 « 

Mimosa 

514, 614 

Mimosa piulica . . . 

605, 608, 610 

Minio.sa suma . . 

514 

Mimosa rubicaulis 

514 

Mimulus moschaliis 

466 

Mimusops 

5 f 4 

Mimusops clengi 5 1 4, C)05, 608, 6 1 6, 634, 678 

Mimusops hexandra 

6of 

Mirabilis longiflora 

466 

Modocca wightiana 

593 

Molinia coeruica 

593 

Mollugo oppositi folia 

596 

Mollugo pcntaphylla 

598 

Momordica charantia 

568, 598, 602, 608, 702 

Momordica cymbalaria 

568 

Momordica dioica 

598,601,608, 610 

Momordica tuberosa 

- 568 

Monarda didyma 

94 

Monarda punctata 

94 

Moraceae 

279,496,508,515.526 

Morchella esculenta 

653,656 

Morinda 

S14 

Morinda citrifolia 

514.605 

Morinda umbellata 

__ 60s 

Moringa 

51, 515 

Moringa aptera ...... 

__ ' 366 

Moringaceae 

364.515 
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Moringa oleifera 51, 515, 568, 598, 601, 678 

Naia vivea 

476 

Moringa pterygosperma 

51. 157, 364, 365, 

Naja bungarus 

474 

366, 367, 515, 568, 608, 610, 

Naja tripudians 

474 


678, 702 

Nannorhops ritchieana 

605 

Morus 

515 

Narcissus tazetta 

132, 547 

Morus acedosa — 

S15 

Nardostachys 

S15 

Morus indica 

515 

Nardostachys jatamansi 

515.598,608, 

Moscharia pinnatifida 

466 


610, 679, 703 

Moschosma species 

46O 

Narcgamia alata 

230,679 

Moschoxylon swartzii 

466 

Nasturtium officinale 

593 

Moschus moschiferous 

465,536 

Nelumbium speciosum 

515,608,610, 679 

Motacilla maderaspatensis 536 

Nelumbo nucifera 

679 

Mucor ...... 

540 

Nepeta ciliaris 

...... 640 

Mucima 

51S 

Nepeta elliptica 

60s, 640 

Mucuna atropurpurea 

559 

Nepeta glomerulosa 

598 

Mucuna gigantca ...... 

- 559 

Nepeta ruderalis 

640 

Mucuna hirsuta 

559 

Nerium indicum 

515. 565, 566, 568 

Mucuna monospenna 

- 559 

Nerium odorum 

51S, 568, 608 

Mucuna pruriens 

515, 559.608,610,702 

Nerium piscidium 

.... 587 

Mucuna prurita 

515,359,605 

Nicandra physaloides 

580 

Mugil planiceps — 

_ 536 

Nicotiana 

571 

Mundulca sericea 

s88 

Nicotiana rustica 

580,679 

Mundulea suberosa 

588, 703 

Nicotiana tabaciim 

580,593.598.610,679 

Murraya exotica 

614 

Nigella 

- 43, S16 

Murraya koenigii 

605, 608, 614 

Nigella sativa 516, 569, 580, 608, 610, 680 

Murraya paniculata 

605 

Nostoc 

-.... 540 

Musa 

515 

Nyctaginaceae 

297, 466 

Musaceae 

- - 515 

Nyctanthes 

S16 

Musa paradisiaca ...... 

515,598,602,678 

Nyctanthes arbortristis 312,516,598,608,616 

Musa sapientum 598, 

601, 602, 60s, 608, 678 

Nymphaea 

S16 

Mus rattus 

536 

Nymphaea alba 

605 

Mutella occidentalis 

— 536 

Nymphaeaceae 

614 

Mylabris 

— — 33. 472 

Nymphaea pubescens 

605 

Mylabris cichorii 

472.473.537,678 

Nymphaea stellata 

S16 

Mylabris macilenta 

472, 473 



Mylabris phalerata 

473 

Ochna pumila 

601 

Mylabris pustulata 

_ 472,537,473 

Ocimum 

-- 93,123,615 

Mylabris sidae 

- 473 

Ocimum americanum 

516,605 

Myogal moschata 

465 

Ocimum basilicum 36, 517, 605, 608, 610, 680 

Myrica 

- S15 

Ocinum canum 

123,516,605 

Myrica nagi 515,568,588,605,608,678 

Ocimum gratissimum 

572,580,598,608 

Myristica 

- SIS 

Ocimum kilimandscharicum 123,703 

Myristicaceae 

__ 200>5I5,6 i 3 

Ocimum sanctum 

517,580,608,610,680 

Myristica fragrans 

51,200,201,515, 547, 

Ocimum viride 

450 


608,679 

Octocarpus longifolius 

616 

Myristica malabarica 

200,201,547 

Ocuba japonica 

380 

M3rristica officinalis 

679 

Oldenlandia auricularia 

602, 605, 675, 680 

Myrsinaceae 

— 367.506,613 

Oldenlandia bifiora 

680, 703 

Myrsine africana 

367,679 

Oldenlandia umbellata 

601, 608 

Myrtaceae 

43.94,167,172,521 

Oleaceae 

511,516 

Myrtus communis 

— 598,605,610 

Onchoba echinata 

41S 



Onosma 

_ ..... S17 

Naia flava _ 

__ 476 

Onosma bracteatum 

__ 517,598,680 

Naia naia v^l tripudians «... 474 

Onosma echioides 

_ 598 
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Operculina ..... _ 

Operculina turpcthum 517,547.601,676,680 


Ophelia chirata ...... .... 5go 

Ophioglossum viilgatum 650 

Ophiorrhiza mungos „... 608,610 

Opuntia dillenii ...... -.... 598,608 

Orchidaceae ...... 433, 505, 506, 529 

Orchis latifolia 680 

Orchis mascula 680 

Origanum ..... --93,517 

Origanum majorana ...» 517 

Origanum vulgare .... ..... 640 

Oroxylum — .... 518 

Oroxylum indicum 518, 598, 608, 610, 680 

Oryza ...... ..... .. .. 518 

Oryza sativa 518, 593 

Oscillatoria — ..... .. . 540 

Osmunda 540, 647 

Osmunda regalis .. .. 650 

Os sepie ...... 537, 53^ 

Ostrea edulis .... 537 

Ostrea gryphoides .. .. .... 537 

Osyris ..... ...... 243 

Osyris tenuifolia ..... .. 243 

Ougeinia dalbergioides 588 

Ougeinia oojeinciisis — . ... 598 

Ovibos moschatus 465 

Ovis aries — 537 

Ovis vignei ..... ...... 537 

Oxalis acetosella .. .. . . 593 

Oxalis corniculala 598,605,681 

Oxystelma esculentum ...... 59^ 

Pachygone ovala — 581 

Paederia ..... -- 5^8 

Paederia foetida - 518,681 

Paeonia -... -- 43 

Palaemon curcinus — 537 

Palmae — •• 495,49^,519 

Pandanaceae — - • • •• ^^4 

Pandanus odoratissimus - • ^34 

Pandorina ... — • 540 

Panicum antidotale .... • 59^ 

Panicum maximum — — 547 

Papaver .... •••■■ 5 18 

Papaveraceae — 44, 202, 283, 289, 292 

495, 518 

Papaver dubium .... •• • •■••• 547 

Papaver nudicaule — 547? 593 

Papaver rhoeas ..... ...• - • 547 

Papaver setigerum 202,205 

Papaver somniferum 18,51,202,201, 

518, 547, 593, 608, 610, 681 
Paramecium caudatum ..... 265,476 

102 


Paramignya monophylla 

608 

Parmelia abessinica 

643,644 

Parmelia cirrhata 

703 

Parmeliae 

703 

Parmelia hyporysalae 

644.703 

Parmelia manshurica 

644.703 

Parmelia molliuscula 

642 

Parmelia nimandairana 

703 

Parmelia perlata 

608, 610 

Parmelia scrcdica . . 

(144 

Parmelia siiblaevigata 

644.703 

Parmelia tinctorum . .. 

643.644 

Paspalum scrobiculatum 

547. 610 

Passer domcsticus 

537 

Passiflora foetida ... . . .. 

598 

Faullinia cupana . 

.. 81.83 

Paullinia sorbilis . . 

8i 

Pavo crislatus 

537 

Pavonia odorala . .. 

605,681 

Pedaliaceae 

4^>6, 518, 524 

Pedalium 

SJ8 

Pedaliuni murex . , 

460, 518, 681 

Peganiim 

.. . 518 

Peganum harmala 36B, 518, 5O9, 581, 681 

Pelargonium gravcolens ... 

626 

Pelargonium noctuolcns 

466 

Pelargonium odoratissimum 

626 

Penicillium 

540 

Penicillium chrysogcmum 

702 

Penicillium nolatum 

702 

Pentapetes 

... 5i« 

Pcntapetes phoenicca 

518,608 

Pcntatropis cynanchuides ... 

518 

Pcnlatropis micropbylla .. 

..... SI8 

Perdix sylvalica ... 

537 

Pergularia exlcnsa 

598, 672, 681 

Pcricampylus incanus 

608 

Peristrophe 

519 

Peristrophe bicalyculata .. 

608 

Perovskia artiplicifolia 

O13 

Peturaga cingul 

466 

Peucedanum 

519 

Peucedanum graveolens 

216, 519, 605, 682 

Phalacrocorax niger 

537 

Phalaris canariensis 

593 

Phanerogams 

541 

Phaseolus 

519 

Phaseolus acoiiilifolius 

601 

Phaseolus lunatus 

^ W 3 

Phaseolus mungo 

608,610 

Phaseolus radiatus 

519. 598 

Phaseolus trilobus 

601,605,608,610 

Phasianus 

537 

Philadelphus coronarius 

' 021 
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Phoenix 

- 519 

Phoenix dactylifera 

..... 519 

Phoenix sylvestris 

519 

Photinia serrulata 

593 

Phragmites 

- 519 

Phragmites maxima 

.... 519 

Phyllanthus 

519 

Phyllantlius distichus 

.... 608 

Phyllanthus emblica 

441,444.446.519.598, 


60s, 608, 610, 673, 682 

Phyllanthus niruri 

519,598,605,608 

Phyllanthus simplex 

598 

Phyllanthus urinaria 

519, 598, 605 

Physalis minima 

608, 610 

Physeter macrocephalus — — 537 

Physochlaina praealta 

547 

Phytolacca acinosa 

74 , 79 , 547 

Phytolacca latbenia 

547 

Picraena 

..... 218 

Picraena excelsa 

218 

Picraena quassioides 

« ... 51,219 

Picrasma 

S 71 , 572 

Picrasma excelsa 

17.218 

Picrasma javanica 

572 , 581 

Picrasma nepalensis 

218, 572, 581 

Picrasma quassioides 

...... 17,217,218,682 

Picrorhiza 

.... 51, 183, 293, S20 

Picrorhiza kurrooa 

18, 51, I8I, 182, 183, 


520, 608, 610, 682 

Pieris ovalifolia 

..... 581 

Pimpinella 

520 

Pimpinella anisum 51, 

219, 220, 221, 520, 682 

Pinaceae 

221, 520 

Pinctada margaritifera 

537 

Pinus 

520 

Pinus australis 

222 

Pinus caribaca 

222 

Pinus excelsa 

..... 51, 124,223,628 

Pinus heterophylla 

222 

Pinus khasya 

628 

Pinus longifolia 51, 

123, 124, 221, 222, 223, 

598, 

601, 608, 610, 628, 682 

Pinus maritima — 

123, 222 

Pinus merkusii 

„. 613, 628 

Pinus palustris 

„. 123, 222 

Pinus roxburghii 

520, 601, 682 

Pinus sylvestris — 

™ 222 

Piper — 

- 520, 547 

Piperaceae 

224,371,520.614 

Piper betle 51, 281, 

,282,371,450,608,682 

Piper chaba 

_. 520,601 

Piper cubeba 51, 

224, 225, 520, 601, 682 

Piper longum 

18,520,598,601,60s, 


608, 610, 682 


Piper nigrum 520, 598, 605, 608, 610, 682 
Piper sylvaticum ...... ...... ...... 608 

Pisces 537 

Piscidia erythrina ...... 704 

Pistacia ...... 520 

Pistacia integer rima 377i 520, 598, 601, 

605, 608, 610, 682 
Pistacia lentiscus ...... ...... 520 

Pislia stratiotes 598,601,605 

Pisum sativum ...... -.... ...... 593 

Pithecellobium bigeminum — 588 

Pittosporum floribundum ...... 608 

Plantaginaceae — 379> 380, 520 

Plantago ...... 520 

Plantago amplexicaulis 379,608 

Plantago brachypliylla ...... ...... 379 

Plantago ciliata — 605 

Plantago lanceolata 379, 380 

Plantago major 379, 380, 601, 60s 

Plantago media ...... ...... 380 

Plantago ovata 37, 5i, 347, 350, 379, 

380, 382, 384, 38s, 
520, 594, 605, 682 

Plantago psyllium ...... 379 

Plasmonium gallinaceum 705 

Platanus orienlalis 598,605 

Plectranthus rugosus — 640 

Pleopeltis lanceolata ...... 650 

Plesmonium margariliferum — 547 

Pleurotus cretaccus — 656 

Pleurotus fimbriatus — 656 

Pluchea ...... ...» 520 

Pluchea lanceolata — — 520 

Plumbaginaceae -.... ...... 385 > 386, 520 

Plumbago — — 520 

Plumbago indica 520, 565, 569, 682 

Plumbago rosea 385,387,520,529,608, 

610, 682 

Plumbago zeylanica 386, 387, 520, 529, 601, 606 
Plumeria acuminata ...... ...... 569 

Plumeria acuti folia — 569, 598 , 608 

Poa ...... 520 

Poa cynosuroides -.... .-... 520 

Podophyllum «.... ...... 41, 227 

Podophyllum emodi 16, Si, 226, 560, 682 

Podophyllum hexandrum 9, 51, 226, 227, 

554. 560, 682 

Podophyllum indica 18 

Podophyllum peltatum ...... 9,226,227,228 

Fogostemon ...... ... 615 

Pogostemon heyneanus — . 572, 581 

Pogostemon parviflorus 608,610 

Pogostemon patchouli — 572, 581 

Poinciana pulcherrima 602 
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Polyalthia 

520 

Polyalthia longi folia 

520 

Polycarpaea corymbosa 

..... 608 

Polygalaceae 

...... 180 

Polygala chinensis 

SI, 547 

Polygala crotalarioides 

599,608 

Polygala telephioides 

599 

Polygonaceae 

233, 523 

Polygonum bistorta 

593 

Polygonum flaccidum 

581 

Polygonum bydropiper 

560, 581 

Polygonum viviparum 

— 599 

Polypodiaceae 

493 

Polypodium vulgare 

..... 647 

Polypodium querci folium . .. 649 

Polyporus fomentarius 

654 

Polyporus officinalis 

654 

Polyporus squamosus 

.... C56 

Polytoca barbata 

601 

Pongamia 

- 521 

Pongamia glabra 

388, 389, 521, 588, 599, 
608, 610, 682, 683, 704 

Pongamia pinnata 

521, 588, 082, 683 

Portulaca 

521 

Portulacaceae 

-- 521 

Portulaca oleracea 

521, 599 

Portulaca quadrifida 

599 

Pothos scandcns 

..... 608 

Prangos pabularia 

640 

Premna 

521 

Premna harbacca 

521,608,610 

Premna integrifolia 

389, 521, 683 

Pristimera indica 

390 

Prosopis 

521 

Prosopis spicigera 

521, 608, 610 

Prunus 

...... 521 

Prunus amygdalus 

521 , 547 , 593 

Prunus armeniaca 

- 547 

Prunus avium 

547 , 593 

Prunus cerasoides 

521 

Prunus cerasus ..... 

....~ 547 

Prunus communis 

521 

Prunus mahaleb 

521,547,608,610 

Prunus padus 

547, 593 

Prunus persica 

547 

Prunus puddum 

521,547,593,608,610 

Prunus undulata 

547, 593 

Psalliota compestris 

_. — 654 

Psalliota xanthoderma 

657 

Psidium 

_ - 521 

Psidium guajava 

521, 602, 606, 683 

Psittacula krameri 

— 537 

Psoralea 

— 522 


Psoralea corylifolia 

37 , 51, 391, 393 , 394 , 

522, 599, 608, 610, 680, 683 

Psychotria ipecacuanha 

229, 547 

Pteridium 

__ 647 

Pteridium aquilinum 

651 

Pteris aquilina 

- 651 

Pierocarpus 

522 

Pterocarpus marsupium 

51,522,599 

Pierocarpus santalinus 

522, 599, 608, 610 

Pterospermum acerifolium ..... 599 

Pterospermum suberifolium ...... 599 

Pulicaria dysenterica 

606 

Punica 

522 

Punicaceae 

522 

Punica granatum 522, 599, 606, 608, 610, 68,^ 

Putranj iva roxburghii 

522, 608 

Pygeum gardneri 

- 588 

Pyrelhrum cincrariaefoliuni 106 

Pyrus aucuparia 

547, 593 

Pyrus cydonia 

593 

Pyrus malus 

547 

Python reticulatus 

- 537 

Quassia amara 

..... 218 

Quercus 

522 

Quercus infectoria 

522, 683 

Radermachera xylocarpa 

599 

Ramalina calicaris 

6-14 

Ramalina farinaceae 

704 

Ramalina sinensis 

644 

Ramalina tayloriana 

644 

Rana-tigrina 

537 

Randia 

522 

Randia dumetorum 

395 , 522, 569, 581, 


593,599,608,610 

Randia uliginosa 

.... 588 

Ranunculaceae 43 , 52 , 288, 292, 424. 493 , 


500, 504, 516, 527 

Ranunculus 

43 

Ranunculus arvensis 

593 

Ranunculus sceleratus 

560 

Raphanus 

522 

Raphanus sativus 

522, 593 

Rauvolfia 

37 , 51, 522 

Rauvolfia beddomei 

704 

Rauvolfia canescens 

396,704 

Rauvolfia heterophylla 

704 

Rauvolfia natalensis 

-.. 705 

Rauvolfia serpentina 

8, 37 . 396, 397 , 399 , 

400, 522, 588, 608, 610, 705 

Remijia pedunculata 

IIS 

Remijia purdieana 

ns 

Rhamnaceae — 

530 
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Rheum 

...... 

...... 523 

Rheum acuminatum 


235 

Rheum emodi 

52.233,234.235,523, 

593, Cob, 684 

Rheum moorcroftianum 

..... 

..... 234 

Rheum nobile 

...... 

235 

Rheum officinale ..... 



234. 23s 

Rheum palmatum 



-... 234 

Rheum spiciforme 

..... 

..... 234 

Rheum webbianum 



52, 234, 235 

Rhinacanthus communis 

..... 

608 

Rhinacanthus iiasutus 



599 

Rhinoceros unicornis 

...... 

538 

Rhizopus nigricans 



702 

Rhododendron 

..... 

..... 41,44 

Rhododendron barbatum ..... 

588 

Rhododendron campanulatum 

..... 601 

Rhododendron falconer! 

..... 

..... 588 

Rhus 

...... 

523,552 

Rhus insignis 



560 

Rhus punjabensis 


560 

Rhus succedanea 



523, 560, 601 

Rhus wallichii 

...... 

560 

Rhyncosia adcnodes 

...... 

380 

Ribes grossularia ...... 

.... 

... 593 

Ribes rubrum 

...... 

593 

Ricinus 

...... 

237, 523 

Ricinus communis 

18,43, 52,236,523, 
581, 588, 608, 610, 684 

Rivea cuneata 

...... 

37 

Robinia uliginosa 

..... 

585 

Roccella 

...... 

642 

Roccella montagnei 



_ 643 

Rosa alba 



239, 523 

Rosa canina 


241 

Rosaceae 

44, 180, 238, 466, 521, 
523,614 

Rosa centi folia ...... 

Rosa damascena 

****** 

239, 523 
52, 238, 239, 240, 
626, 627, 684 

Rosa gallica 

— 

239 

Rosa mollis 



..... 241 

Rosa moschata ..... 

.... 

... 466 

Rosmarinus officinalis 

.... 

34,52 

Rourea santaloides 



599,601 

Rubia 

..... 

.... 523 

Rubiaceae 79, 1 1 1, 229, 339, 39s, 495 - 

S14, 518. 522 , 523 

Rubia cordifolia 

523,599,606,608610 

Rubus fruticosus 


593 

Rubus moluccanus 


- 569 

Rumex acetosa 

.... 

547.560,593 

Rume^t acetosella 

... 

547.560 

Rumex dentatus ... 


S 99 


Rumex nepalensis 
Rumex orientalis 
Rumex scutatus 
Rumex vasicarius 
Rungia 

Rungia repens 

Ruta 

Rutaceae 

Ruta chalepensis 
Ruta graveolcns 9, 


234 » 554 

554 

606 

599, 606, 608, 610 

523 

523, 608 

- 523 

3,44, 130,267, 289.296, 
355, s368, 411, 428, 493 , 
500, 508, 513, 523 

- 356 

554 , 560, 569, 581, Oio 


Saccharum officinarum 
Saccharum spontaneum 
Saccobranchus fossilis 
Saccolabium papillosum 
Sagiltaria sagitlifolia 
Salacia oblonga 
Salacia reticulata ...... 

Salicoriiia branchiata 
Salix alba 
Salix caprea 
Salmonella paratyphi 
Salmonella schottmiilleri 
Salmonella typhi 
Salsola kali 
Salvadora oleoides 
Salvadora persica 
Salvia 

Salvia aegyptiaca 
Salvia dumetorum 
Salvia glutinoza 
Salvia hians 
Slavia lanata 
Salvia moorcroftiana 
Salvia plebeia 
Salvia spinosa 
Sambucus ebulus 
Sambucus nigra — 
Sansevieria roxburghiana 
Sansevieria zeylanica 
Santalaceae 
Santaloides minus 
Santalum 
Santalum album 


Santalum lanceolatum 
Santalum preissianum 
Sapindaceae 
Sapindus 

Sapihdus mukorossi 


523, 593, <J08 

523 

- 538 

188 

599 

599 

599 

569 

606 

684 

694 

694 

694 

548 , 593 

608 

..... 608 

523 

380.523.684 
640 
640 
640 
403 

640 
..... 684 

..... 684 

54 *. 593 
- 593 

i __ 601 

__ ..... 608 

__ 523.614 

601 
523 

18, 52, 241, 242, 523, 

572,581,599,608, 

610. 628. 684 
24s 
242 

44,466 

523 

_ .... 589 
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Sapindus trifoliatus 523, 569, 589, 601, 602, 


606, 608, 610 

Sapium indicum 

589 

Sapium insigne ...... 

561 

Saponaria vaccaria 


Sapotaceae 356 , 357 , 497 , 513. 514,614 

Saraca 

K2A 

Saraca indica 52,401,524,606,608,610.684 

Sarcostemma acidum 

581 

Sarcostemma brevistigma 

- - 581 

Sarcostemma glabra 

■ 230 

Sassafras officinale 

125 

Sauromalum guttalum 

548 

Saussurea 

• •• 52,524 

Saussurea lappa i8, 52, 402, 

405, 406, 524, 

572,581,608,610,640,684 

Saxifragaceae 

331.498 

Schima wallichii 

561 

Schleichera 

524 

Sclileichera oleosa 

524, 581,602 

Schleichera trijiiga 524, 581, 593, 599, 


602, 608 

Schrcbera swietenioides 

70s 

Schweinfurthia sphaerocarpa 

602 

Scilla 

251, 252 

Scilla hohenackeri 

251 

Scilla indica 17,251,252, 

253,548,684 

Scilla maritima 

.... 17,252 

Scilla serrata 

... 538 

Scindapsus 

524 

Scindapsus officinalis 

524, 606, 684 

Scindapsus pertusus 

608,610 

Scirpus corymbosus 

... 548 

Scirpus grossus 

524 

Scleria pergracilis 

. . 581 

Scomberomorus commersoiiii 

- 538 

Scopolia anomala 

548 

Scopolia lurida ... 

548 

Scrophulariaceae 40, 136, 137, 341, 


505, 510, 520 

Secale cereale 

.. 56s 

Secamone emetica 

548 

Semecarpus 

...... 524 

Semecarpus anacardium 407» 524 i 5 bi, S^^ 5 . 

569, 599, 606, 608, 


610, 684 

Semecarpus travancoricus 

...... 561 

Senecio 

76,548 

Senecio jacobaea ...... 

698,705 

Senecio jacquemontianus 

640 

Senecio vulgaris ....« 

.... 548 

Sepia officinalis 

456, 538 

Serjania curassavica 

466 

Sesamum 

524 


Sesamum indicum 

52. 524, 569, 608 

Sesamum oricntalc 

610,684 

569 

524 

599 

601 

Sesbania 

Sesbania aciileala . ... 

Sesliania aegyptiaca 

Sesbania grandiflora 

524,608 

Sesbania sesban 

.. , 6oi 

Shorea 

Shorea robusta 

524 

4()0, 524, 599, 606, 608, 

Sida 

Sida :iciUa 

610, 629 

524 

409 

409 

Sida alba 

Sida alnifolia 

409 

409 

Sida althacifolia 

Sida carpinifolia 

409, 608, 610 

Sida cordiftdia 

43 , 157. 40 f), 4 ^o, 46 o, 

Sida herbacea 

471,524. 601,685 
409 

Sida hiimilis 

4 Cf) 

Sida lanceolala 

409 

Sida rhombi folia 

409, 548, 608, 601, 610 

Sida rotUndifolia 

409 

Sida .spino.sa 

409, ('k)6 

Sida veronici folia 

. . 409 

Simarubaceac 

217 , 493,40 

Sinapsis alba 

54 ^^ 

Sivsybrium loe.'-clii 

705 

Skimmia japonica 

411 

Skimmia laurcola 

411,614,640 

Smilax 

524 

Smilax aristolochiae folia . 187 

Smil.ax china 

521. 68s 

Smilax fcbrifiiga 

187 

Smilax officinalis 

187 

Smilax ornata 

,87, 188 

Smilax prolifcra 

606 

Smilax rcgelii 

. .. 187 

Solanaccae 

72,134, 189,436,466, 

Solanum congulans 

40 , 504, S' I, 524, 614 
548 

Solanum dulcamara 

54 ^^, 599 , 685 

Solanum incamim 

548,599 

Solanum indicum 

524, 599, 608, 610 

Solanum lycopcrsicum 

593 

Solanum mclongena 

602 

Solanum nigrum 

525.548,50,60,608, 

Solanum spirale ...... 

610, 685 
548 

Solanum trilobatum 

601, 685 

Solanum tuberosum 

548 , 593 

Solanum xanthocarpum , 525, 608, 686 

Sonneratia acida 

412 
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Sonneratia caseolaris 

... 

412 

Styraceae 

526 

Sophora mollis 

— 

... 582 

Styrax 

526 

Sophora tomentosa 


602 

Styrax benzoin ...... 

526 

Sorghum halepetise 


542. 548, 593 

Suaeda fruticosa 

...- 548 

Sorghum saccharatum 

— 

548, 593 

Swertia 

526 

Sorghum vulgare 

...... 

542, 548, 593 

Swertia angustifolia 

250 

Soymida febrifuga 

— 

525,606 

Swertia chinensis 

250 

Sphaeranthus 

...... 

525 

Swertia chirata 

18, 37. 52, 250, 526, 

Sphaeranthus indicus 

— 

525, 589, 601 


599, 610, 680, 686 

Spilanthes acmclla 

— 

....„ 606 

Swertia corymbosa 

250 

Spinacia oleracea 

— 

593 

Swertia decussata 

250 

Spiraea aruncus 

— 

593 

Swertia pulchella 

250 

Spiraea lindleyana 

— 

— 593 

Symplocos racemosa 

413, 606, 608, 

Spondias 

— 

525 


610, 686 

Spondias mangifera 

— 

608 

Syzygium aromaticum 

172 

Spondias pinnata 

— 

525, 601 

Syzygium cumini ...... 

606, 673, 686 

Spongilla 

— 

... 538 

Syzygium jambos 

606 

Slachys sibirca ...... 

— 

76 

Syzygium operculatum 

606 

Staphylococcus aureus 



644.650 



Stach3^arpheta indica 

— . 

569, 606 

Tabernaemontana dichotoma 608. 610 

Stachytarpheta j amaicen sis 

569,606 

Tacca 

526 

Stephania cepharantha 


8 

Tacca aspera 

526 

Stephania glabra 



412, 601 

Taccaceae 

526 

Stephania hernandii folia 

— 

412, 589 

Tacca pinnatifida ...... 

—.548 

Stephania sasakii 


8 

Taccardia lacca 

538 

Sterculia 

— 

525 

Tamarindus indica 

526, 593, 610, 686 

Sterculia acuminata 

— 

80 

Tamarix gallica ..... 

687 

Sterculiaceae 259, 340, 492, 5 10, S 18, 525 

Tanacetum vulgare 

566 

Sterculia urens 

— 

525 

Taraktogenos kurzii 

414,41s, 416,417, 

Stereospermum 

— 

526 


593, 676, 687 

Stereospermum chelonoides 

608,610 

Taraxacum officinale 

687 

Stereospermum tetragonum 

526 

Taxaceae 

526 

Steudnera virosa — 



548 

Taxus 

526 

Stipa sibirica 

— 

548 

Taxus baccata 

526, 570. 589. 608, 

Stipa tortilis 

— 

593 


610, 660, 687 

Stranvaesia glaucescens 

— 

593 

Tecomella 

527 

Streblus — 

— 

526 

Tecomella undulata 

527 

Streblus asper 

— 

526, 601, 608 

Tectona grandis -.... 

606,608 

Streptococcus viridans 

— 

646 

Teloschistes flavicans 

644 

Strobilanthes auriculatus 


693 

Tenebrioniclae 

77 

Strophanthus — 

— 

52, 246, 247 

Tephrosia 

571 

Strophanthus gratus 

— 

246 

Tephrosia Candida 

589, 705 

Strophanthus hispidus 

— 

246 

Tephrosia hirta 

705 

Strophanthus kombe 



52, 247, 246 

Tephrosia maxima 

706 

Strophanthus wallichii 

— 

— 247 

Tephrosia purpurea 

589, 706 

Strophanthus wightianus 

— 

247 

Tephrosia vogelii 

572, 582, 706 

Stropharia semiglobata 

— 

.™. 657 

Teramnus labialis 

601 

Strychnos 

— 

44,248,249,526 

Terminalia 

...- 527 

Strychnos colubrina 

249, 589. 599, 608 

Terminalia arjuna 

37,421,422,423,527, 

Strychnos ignatii — 


249 


606, 608, 610, 687 

Strychnos nux-blanda 

...... 

248 

Terminalia belerica 

422,423,441,444. 

Strychnos nux-vomica 


52, 248, 526, 589, 


446, 527, 548, S8ft 


602, 606, 608, 686 


608, 610, 687, 688 

Strychnos potatorum 


526,608,686 

Terminalia bialata 

„ 422,423 
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Terminalia catappa 422,423,599 Tribulus terrestris 430,528,549,599, 

Tcrminalia chebula 18,52,422,423,441, 610,688 

444,446,460,527,548, Trichodesma 528 

602, 606, 608, 610, 6^ Trichodesma incanum 69s, 706 

Terminalia citrina 422, 423, 602, 606 Trichodesma indicimi .... 528,608 

Terminalia coriacea 422,423 Tricliogaster fasciatus ... ...... 538 

Terminalia manii ...... 422 Tricholepis glaberrima ... 599 

Terminalia myriocarpa -.... -... 423 Trichosanthes .... 528 

Terminalia oliveri -.... 422,423 Trichosanthes anguina 528 

Terminalia pallida ...... 422,423 Trichosanilies bracleata 549 

Terminalia paniculata ...... 422,423,602 Trichosanthes cucumerina 549,688 

Terminalia pyrifolia ...... 422,423 Trichosanthes dioica 528,549,608,610,688 

Terminalia tomentosa 422,423,460,527, Trichosanthes palmata 549 

608, ()67 Trifolium pratense ...... 593 

Terminalia travancorensis 422 Trifoliiim repens ...... 549, 593 

Thalictrum ...... ...... — 5^7 Triglochiri maritimum ...... 593 

Thalictrum foliolosiim 293,424,527 Triglochin palnstris 593 

Thallophyta ^52 Trigonella ~... 528 

Theaceae ...... •• • 79 Trigonella foeniini-graecnm 528, 572, 582 

Thea sinensis ...... 548 Triticum 529 


Thelephora palmata 

646 

Theobroma coca ...... 

80 

Thespesia 

527 

Thespesia populnca 

527,688 

Thevetia neriifolia 

37, 425, 570, 6O9, 
688,094 

Thevetia peruviana 

570, 590, 669, 688 

Thomsonia ncpalensis 

548 

Thymelieceae 

44,495,614 

Thymus serphyllum 

— 93, 639 

Thymus vulgaris ..... 

— 94.97 

Thymus zygis 

94 

Tiliaceae 

501, 509 

Tiliacora racemosa 

600 


Triticum aestivurn 

529, 549 

Triticum sativum 

593 

Triumfetta hart ram ia 

606 

Trypanosoma equiperdum 

642 

Tsuga heterophylla 

706 

Turbinella rapa 

538 

Turnix dussumieri 

538 

Turnix M. Tanki 

— 538 

Tylophora asthmatica 

52. 230, 431, 549, 
606,689 

Tylophora fasciculata 

549 

Tylophora indica 

230, 549. 689 

Typha elephantina 

606 

Typhonium trilobatum 

549. 608 


Tinospora 
Tinospora cordif olia 52, 426, - 

599,608,610, 

Toddalta aculeata - - 296, 

Trachylobium homemannianum 
Trachyspermum ammi 93, 94, 

Tragia 

Tragia bicolor 
Tragia cannabina 
Tragia hispida ...... 

Tragia involucrata 527,548. 

Tragia montana 

Tragia muellerian 

Tragopogon pratensis 

Trapa bispinosa 599 

Trianthema 


S27. 548, 


- 52, 527 

427, 527, 
686,688 
,428,706 
608,610 
,602,688 
527- 553 
548,561 
„ S6i 

- 561 

1,561,610 
„ 561 

.... S6i 

593 
>,608,610 
_ 528 


Trianthema monogyna — 528,549,570 

Trianthema pentandra -- S48,570,6io 

Trianthema portulacastrum 528, 548, STO 

Tribulus alatus — — 5*8 


Ulmus campestris 
Unibclliferae 


Uncaria gambir 
Univalve 
Uraria ...- 
Uraria lagopoides 
Uraria picta 
Urena lobata 
Urginea 
Urginea coromandeliana 
Urginea hurki 
Urginea indica 


593 

43,44,92,93,174, 176, 

216,219, 341,351,466, 

495,499,502,503, 504, 
508,511,519. 520 
..... 689 

538 

529 

529, 606, 608, 610 
608 

570 

251, 529 

549 
252 

18, 52, 251, 252. 253, 
529,549,599,689 


Urginea maritima 
Urginea rubella . 
Urginea scilla 


252, 253 
' 252 
.... 36,253 
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Urtica 

553 

Vitex peduncularis 

52,435,436,690,707 

Urticaccae 

44 

Vitex tri folia 

..... 690 

Urtica dioica 

553.561,601 

Vitis 

.... 530 

Urtica hyperborea 

561 

Vitis quadrangularis 

669, 690 

Urtica parvifiora 

561 

Vitis vinifera 

530,593, 608, 610 

Urtica pilulifera 

561 

Vit lavana 

.... 532 

Usnea 

645 

Viverra zibetta ..... 

„ 538 

Usnea aspera 

646 

Volvaria diplasia ..... 

..... 656 

Usneaceae 

64s 

Volvaria gloiocephala 

— 6S7 

Usnea japonica 

64s 

Volvaria terastius 

653,658 

Usnea longissima 

— 64s 

Volvox 

540 

Usnea orientalis 

64s 



Usnea stirtoniana 

646 

Wagatea spicata 

.... 599 



Wallichia distischa 

..... 561 

Valeriana 

5 ^) 

Walsura piscidia 

590 

Valerianaceae 

253, 515, 529 

Wedelia calendulacea 

599, 707 

Valeriana hardwickii 

254, 529 

Wikstroemia indica 

590 

Valeriana officinalis 

253, 254, 255 

Withania somnifera 

52,436,437,570, 

Valeriana wallichii 

16,52,253.254.255, 

599, 602, 608, 610, 707 


608, 610, 689 

Woodfordia floribunda 

608 

Vanda 

- 529 

Woodfordia fruticosa 

606 

Vanda roxburghii 

433, 529, 608, 610 

Woodwardia radicans 

651 

Vanda spatliulata 

601 

Wrightia 

530 

Vanda tessellata 

- 529 

Wrightia antidysentcrica 676,690 

Vangueria spinosa 

608, 610 

Wrightia tinctoria 

342.530,599,606 

Varanus bengalensis 

.... 537 

Wrightia tomentosa 

608, 610 

Varanus salvator 

537 



Vateria indica 

602, 606, 608, 689 

Xanchus pyrum ..... 

..... 538 

Veratrum 

571 

Xantliium 

530 

Veratrum viride 

10,706 

Xanthium strumarium 

438, 530, 549, 554. 

Verbascum thapsus 

76, 590, 602 


«;6i. 608. 610 

Verbena 

614 

Xanthoxvlum americanum 3S6 

Verbenaceae 

322,389,435.500,509, 

Xanthoxylum budrunga 

614 


513. 521, 529. 614 

Xanthoxvlum ovalifoium . ...... 614 

Verbena officinalis 

549. 608 

Xanthoxylum rhetsa 

614 

Vernonia altissima 
Vemonia anthelmintica 

706 

52,434, 529, 578, 

Xyris anceps 

599 


608, 610, 668, 689 



Vernonia dnerea 

602, 610 

Zanonia indica 

549 

Vemonia roxburghii 

602 

Zanthoxylum alatum 

„ 590,608,640 

Vetiveria zizanioides 

630,631,672 

Zanthoxylum budrunga 

602 

Vida faba .... 

- 593 

Zanthoxylum hamiltonianum .... 5^2 

Vida hirsuta 

593 

Zanthoxylum rhetsa 

010 

Vicia sativa 

549. 593 

Zea mays 

~ 593 

Vinca minor 

707 

Zingiberaceae 142, 144. 255, 274, 325* 327. 

Vinca pusilla 

- 546 


494»S03» 506,510, 014 

Vinca rosea 

— 546 

Zingiber cassumunar 

- 599,608 

Violaceae — 

_ 529.614 

Zingiber mioga 

258 

Viola odorata 

529,689 

Zingiber officinale 

18,52.255,256, 

Viscum album 

_ 549,593 


593,599,608,610,690 

Vitaceae — 

_ „ 530 

Zingiber zcrumbet 

599 

Vitex agnus-castus 

529,606,610 

Zizyphus jujuba 

^ (502, 610 

Vitcx negundo 

530,572.582,599,608, 

Zizyphus sativa — . 

530 


' i^^aiAOAH^ophyliaceae 

368,430.507.518,528 




